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A. Project Snapshot
Project Number and Title: 14-04/319. Using Low Impact Development Techniques to Manage
Stormwater Runoff in Greenfield
A1. Project start date: April 17, 2014
A2. Date closed: June 30, 2017
A3. Basin and HUC 12 subwatershed: Deerfield Basin; Green River Thorne Brook to mouth HUC 12
subwatershed
A4. Segment and/or waterbody number(s): MA33-30 from Greenfield swimming pool dam
(northwest of Nashs Mill Road), Greenfield to confluence with the Deerfield River, Greenfield.
(formerly segment MA33-10 and part of segment MA33-09).
A5. Status of waterbody (Category 5, etc.): Category 5; requires TMDL for fecal coliform
A6. Priority Pollutant(s) targeted: E.coli, pathogens, phosphorus, nitrogen, sediment
A7. Estimated Annual Pollutant removal (quantity, not percentage)
N: 45 lbs.; P: 8.4 lbs.; Sediment: 3,490 lbs.
Bacteria: Insufficient data to estimate annual pollutant removal.1 However, it is likely that the
installed bioretention areas are helping to reduce the overall bacteria loads to the Green River
because the runoff volumes are reduced.2
Other: Pollutant removal efficiencies for metals are listed as 40%-90%3 but The Simple Method
does not calculate removal rates for metals.
Method of Determination and calculations: The Simple Method to Calculate Urban Stormwater
Loads.4
A8. BMPs installed, number and type: Five bioretention areas and two demonstration/educational rain
gardens.
1 http://prj.geosyntec.com/npsmanual/bioretentionareasandraingardens.aspx
2 http://www.bmpdatabase.org/Docs/BMP%20Database%20Bacteria%20Paper%20Dec%202010.pdf
3 Ibid.
4 As presented in an Excel spreadsheet prepared by Comprehensive Environmental Inc. (CEI). See also
http://www.stormwatercenter.net/monitoring%20and%20assessment/simple%20meth/simple.htm
Descriptive Project Summary
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION
SECTION 319 NPS PROJECT 14-04/319
PROJECT TITLE: Using Low Impact Development Techniques to Manage Stormwater Runoff in
Greenfield
NPS CATEGORY: Urban Runoff
INVESTIGATOR: Franklin Regional Council of Governments
LOCATION: Deerfield Basin
TARGETED POLLUTANTS: Sediment, nitrogen, phosphorus, E.coli, pathogens
DESCRIPTION: The Green River is an important tributary to the Deerfield River. The segment of the
Green River that flows through downtown Greenfield is listed as a Category 5 impaired waterbody
requiring a TMDL for fecal coliform. This project will design and install BMPs to reduce urban
stormwater runoff, a major contributor of nonpoint source pollution in the Green River. The project
goals are to reduce nutrients, pathogens, and sediment that impair the Green River through the
installation of stormwater management BMPs, community outreach, and a public awareness campaign.
Project Tasks Include:
1. Retrofit a two-acre Town of Greenfield municipal parking lot and retrofit a section of Olive
Street in downtown Greenfield with the addition of bioretention areas to treat runoff that flows
without treatment to the Green River.
2. Implement a campaign to raise public awareness of stormwater pollution and to encourage
residents and public officials to take action to reduce stormwater pollution.
3. Conduct a Greenscape Challenge for area residents to help reduce runoff from residential
lawns.
4. Work with the Greenfield Planning Board and Planning Department to update the town’s
regulations to include Low Impact Development (LID) stormwater management provisions.
5. Conduct regional educational outreach efforts.
Results: Pollutant load removal achieved: N: 45 lbs.; P: 8.4 lbs.; Sediment: 3,490 lbs.
PROJECT COST: $595,600
FUNDING: $218,600 by the US EPA
$377,000 by Franklin Regional Council of Governments
PROJECT COMPLETE: June 30, 2017
DURATION: 2014 – 2017
C. Project Finances
Project Budget: The original project budget totaled $595,600, with $218,600 in EPA funds and
$377,000 in match. The budget for this project was amended four times to reflect changes in project
needs and actual expenditures.
The first budget amendment was approved on June 26, 2014 and reflected an increase in construction
costs at the municipal parking lot retrofit site. Clayey soils had been encountered when the old
pavement was being removed and additional excavation was required to remove the unsuitable soils.
The Town of Greenfield requested the additional money for the parking lot project ($10,000), which
reduced the amount available for reimbursement from the 319 grant for the costs related to the Olive
Street project to $0.
The second budget amendment was approved on August 27, 2014. This amendment transferred $6,000
from the task to design the interpretive signs to materials and supplies. Following construction, it
became apparent that the plantings done in the bioretention areas needed to be augmented with
additional woody shrubs and perennials.
The third budget amendment was approved on February 17, 2015 and did not involve a transfer of
budget funds between categories. Instead, the amendment clarified that the expenditures related to the
FRCOG’s Chief Procurement Officer could be billed under the Salaries, Fringe and Overhead category.
The fourth budget amendment was approved on April 18, 2017. This amendment was done to
reconcile actual project expenditures. The FRCOG staff prepared the designs for the four interpretive
signs installed for the project (2 at the parking lot and 2 on Olive Street). Funds were transferred from
the subcontractual services category, and the supplies and miscellaneous category to FRCOG salaries
(total=$15,170).
Match Documentation:
The original project budget included $377,000 in match, which was 63% of the total project costs of
$595,000. At the conclusion of the project, the match totaled $471,305. With the additional match, the
total project budget was $689,905. The match provided for the project was 68% of the total project
costs. The breakdown of the project match is shown in the following table.
Match Source Amount
Town of Greenfield – construction costs related to the 4 bioretention areas
installed at the municipal parking lot and the Olive Street traffic calming
project.
$417,147
Massachusetts Environmental Trust Grant awarded to the FRCOG. $50,000
Stakeholder involvement (Greening Greenfield, members of the Greenfield
Planning Board, in-kind services of Greenfield staff, members of the
project’s working committees).
$4,158
TOTAL $471,305
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Project Budget 
ORIGINAL 
Expense Item         319 Amount  Non-Federal  Total 
                Match 
______________________________________________________________________________ 
Salaries , Fringe, and Overhead: 
Franklin Regional Council of Governments   $ 73,000   $ 43,000
1&2
  $116,000 
Planning & Development Director ($85-95/hr)  
Land Use & Natural Resources Program  
Manager ($70-80/hr) 
Land Use Planner ($50-60/hr) 
GIS Specialist ($60-70/hr) 
Planning Assistant ($25-35/hr) 
Subtotal           $ 73,000   $ 43,000   $116,000 
 
Subcontractual Services 
Construction contractor services for Chapman  $110,000  $303,000
3&5
  $413,000 
Street Parking Lot Retrofit 
Design for interpretive signs      $ 21,600   $  8,000
4&5
  $ 29,600 
Construction of Olive Street BMPs     $ 10,000   $ 23,000
4&5
  $ 33,000 
and interpretive signs  
Subtotal Subcontractual       $141,600  $334,000  $475,600 
 
Supplies & Misc  
Materials and supplies       $  3,800   $0    $  3,800 
Subtotal Supplies & Misc      $  3,800   $0    $  3,800 
 
Travel          
Travel (for mileage only @ 40 cents/mile   $  200   $0    $  200 
 
Totals           $218,600  $377,000
6
  $595,600 
Percent           37%   63%   100% 
 
 
The “Fair Share” utilization goals for this project will be 3.4% D/MBE and 3.8% D/WBE on the total 
project dollars.  To comply with DBE participation goals, it is anticipated that $20,250 for D/MBE and 
$22,633 for D/WBE will be expended out of a total budget of $595,600. 
 
The Department will retain 10% of the total maximum obligation of the 319 grant funds or the final 
invoice submitted by the Grantee, whichever is greater, until all contract provisions are satisfied and final 
reports and other products are delivered and accepted.  This 10% retainage shall be reflected on each 
invoice submitted by the Grantee and will be cumulative in the amount of $21,860 (10% of the contract 
amount.  
 
1 $25,000 (pending Massachusetts Environmental Trust (MET) grant.   
2 $18,000 (Local officials from various town boards to serve on LID Working Group, Town of Greenfield staff, participation from 
Greening Greenfield to implement Public Education Program) 
3 $300,000 Town of Greenfield for the Chapman Street Parking Lot 
4 $25,000 MET Grant ($5,000 landscape design consultant; $20,000 construction costs) 
5 $9,000 (in-kind services of the Town of Greenfield staff, Greening Greenfield, stakeholders) 
6 $377,000 ($300,000 Town of Greenfield; $50,000 MET grant; $27,000 in-kind services) 
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Project Budget  - Amended June 26, 2014 
Expense Item 319 Amount Amended Non-Federal Total 
Match 
_______________________________________________________________________________________ 
Salaries , Fringe, and Overhead: 
Franklin Regional Council of Governments   $ 73,000   $ 73,000  $ 43,000
1&2
 $116,000 
Planning & Development Director ($85-95/hr) 
Land Use & Natural Resources Program  
Manager ($70-80/hr) 
Land Use Planner ($50-60/hr) 
GIS Specialist ($60-70/hr) 
Planning Assistant ($25-35/hr) 
Subtotal  $ 73,000  $ 73,000  $ 43,000  $116,000 
Subcontractual Services 
Construction contractor services for Chapman $110,000 $120,000 $303,0003&5 $423,000 
Street Parking Lot Retrofit 
Design for interpretive signs $ 21,600  $ 21,600  $  8,000
4&5
 $ 29,600 
Construction of Olive Street BMPs  $ 10,000  $ 0 $ 23,000
4& 
$ 23,000 
and interpretive signs  
Subtotal Subcontractual  $141,600 $141,600 $334,000 $475,600 
Supplies & Misc  
Materials and supplies $  3,800 $ 3,800 $0 $  3,800 
Subtotal Supplies & Misc $  3,800 $ 3,800 $0 $  3,800 
Travel  
Travel (for mileage only @ 40 cents/mile $  200 $  200 $0 $  200 
Totals $218,600 $218,600 $377,0006 $595,600 
Percent 37% 37% 63% 100% 
The “Fair Share” utilization goals for this project will be 3.4% D/MBE and 3.8% D/WBE on the total 
project dollars.  To comply with DBE participation goals, it is anticipated that $16,850 for D/MBE and 
$18,832 for D/WBE will be expended out of a total budget of $495,600. 
The Department will retain 10% of the total maximum obligation of the 319 grant funds or the final invoice 
submitted by the Grantee, whichever is greater, until all contract provisions are satisfied and final reports and other 
products are delivered and accepted.  This 10% retainage shall be reflected on each invoice submitted by the Grantee 
and will be cumulative in the amount of $21,860 (10% of the contract amount.  
1 $25,000 (Massachusetts Environmental Trust (MET) grant.   
2 $18,000 (Local officials from various town boards to serve on LID Working Group, Town of Greenfield staff, participation from 
3
4
5
6
Greening Greenfield to implement Public Education Program) 
 $300,000 Town of Greenfield for the Chapman Street Parking Lot 
 $25,000 MET Grant ($5,000 landscape design consultant; $20,000 construction costs) 
 $9,000 (in-kind services of the Town of Greenfield staff, Greening Greenfield, stakeholders)  
$377,000 ($300,000 Town of Greenfield; $50,000 MET grant; $27,000 in-kind services) 
Amended June 26, 2014 to reconcile actual project expenditures. Approved M. Harper 
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Project Budget - Amended August 27, 2014 
Expense Item 319 Amount Amended Non-Federal Total 
Match 
_______________________________________________________________________________________ 
Salaries , Fringe, and Overhead: 
Franklin Regional Council of Governments   $ 73,000   $ 73,000  $ 43,000
1&2
 $116,000 
Planning & Development Director ($85-95/hr) 
Land Use & Natural Resources Program  
Manager ($70-80/hr) 
Land Use Planner ($50-60/hr) 
GIS Specialist ($60-70/hr) 
Planning Assistant ($25-35/hr) 
Subtotal  $ 73,000  $ 73,000  $ 43,000  $116,000 
Subcontractual Services 
Construction contractor services for Chapman $120,000 $120,000 $303,0003&5 $423,000 
Street Parking Lot Retrofit 
Design for interpretive signs $ 21,600  $ 15,600  $  8,000
4&5
 $ 23,600 
Construction of Olive Street BMPs  $ 0 $ 0 $ 23,000
4& 
$ 23,000 
and interpretive signs  
Subtotal Subcontractual  $141,600 $135,600 $334,000 $469,600 
Supplies & Misc  
Materials and supplies $  3,800 $ 9,800 $0 $  9,800 
Subtotal Supplies & Misc $  3,800 $ 9,800 $0 $  9,800 
Travel  
Travel (for mileage only @ 40 cents/mile $  200 $  200 $0 $  200 
Totals $218,600 $218,600 $377,0006 $595,600 
Percent 44% 44% 56% 100% 
The “Fair Share” utilization goals for this project will be 3.4% D/MBE and 3.8% D/WBE on the total project 
dollars.  To comply with DBE participation goals, it is anticipated that $16,850 for D/MBE and $18,832 for 
D/WBE will be expended out of a total budget of $495,600. 
The Department will retain 10% of the total maximum obligation of the 319 grant funds or the final invoice submitted by the 
Grantee, whichever is greater, until all contract provisions are satisfied and final reports and other products are delivered and 
accepted.  This 10% retainage shall be reflected on each invoice submitted by the Grantee and will be cumulative in the 
amount of $21,860 (10% of the contract amount.  
1 $25,000 (Massachusetts Environmental Trust (MET) grant.   
2 $18,000 (Local officials from various town boards to serve on LID Working Group, Town of Greenfield staff, participation from Greening 
3
4
5
6
Greenfield to implement Public Education Program) 
 $300,000 Town of Greenfield for the Chapman Street Parking Lot 
 $25,000 MET Grant ($5,000 landscape design consultant; $20,000 construction costs) 
 $9,000 (in-kind services of the Town of Greenfield staff, Greening Greenfield, stakeholders)  
$377,000 ($200,000 Town of Greenfield; $50,000 MET grant; $27,000 in-kind services) 
Amended June 26, 2014 to reconcile actual project expenditures. Approved M. Harper 
Amended August 27, 2014 to better stock the bioswales and Chapman Street lot. Approved M. Harper 
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Project Budget - Amended February 17, 2015 
Expense Item 319 Amount Amended Non-Federal Total 
Match 
_______________________________________________________________________________________ 
Salaries , Fringe, and Overhead: 
Franklin Regional Council of Governments   $ 73,000   $ 73,000  $ 43,000
1&2
 $116,000 
Planning & Development Director ($85-95/hr) 
Land Use & Natural Resources Program  
Manager ($70-80/hr) 
Chief Procurement Officer ($70-80/hr) 
Land Use Planner ($50-60/hr) 
GIS Specialist ($60-70/hr) 
Planning Assistant ($25-35/hr) 
Subtotal  $ 73,000  $ 73,000  $ 43,000  $116,000 
Subcontractual Services 
Construction contractor services for Chapman $120,000 $120,000 $303,0003&5 $423,000 
Street Parking Lot Retrofit 
Design for interpretive signs $ 21,600  $ 15,600  $  8,000
4&5
 $ 23,600 
Construction of Olive Street BMPs  $ 0 $ 0 $ 23,000
4& 
$ 23,000 
and interpretive signs  
Subtotal Subcontractual  $141,600 $135,600 $234,000 $469,600 
Supplies & Misc  
Materials and supplies $  3,800 $ 9,800 $0 $  9,800 
Subtotal Supplies & Misc $  3,800 $ 9,800 $0 $  9,800 
Travel  
Travel (for mileage only @ 40 cents/mile $  200 $  200 $0 $  200 
Totals $218,600 $218,600 $377,0006 $595,600 
Percent 44% 44% 56% 100% 
The “Fair Share” utilization goals for this project will be 3.4% D/MBE and 3.8% D/WBE on the total project 
dollars.  To comply with DBE participation goals, it is anticipated that $16,850 for D/MBE and $18,832 for 
D/WBE will be expended out of a total budget of $495,600. 
The Department will retain 10% of the total maximum obligation of the 319 grant funds or the final invoice submitted by 
the Grantee, whichever is greater, until all contract provisions are satisfied and final reports and other products are delivered 
and accepted.  This 10% retainage shall be reflected on each invoice submitted by the Grantee and will be cumulative in the 
amount of $21,860 (10% of the contract amount.  
1 $25,000 (Massachusetts Environmental Trust (MET) grant.   
2 $18,000 (Local officials from various town boards to serve on LID Working Group, Town of Greenfield staff, participation from Greening 
3
4
5
6
Greenfield to implement Public Education Program) 
 $300,000 Town of Greenfield for the Chapman Street Parking Lot 
 $25,000 MET Grant ($5,000 landscape design consultant; $20,000 construction costs) 
 $9,000 (in-kind services of the Town of Greenfield staff, Greening Greenfield, stakeholders)  
$377,000 ($300,000 Town of Greenfield; $50,000 MET grant; $27,000 in-kind services) 
Amended June 26, 2014 to reconcile actual project expenditures. Approved M. Harper 
Amended August 27, 2014 to better stock the bioswales and Chapman Street lot. Approved M. Harper 
Amended February 17, 2015 to allow for expenditures for the Grantee’s Chief Procurement Officer. Approved M. Harper 
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Project Budget – Amendment #4     April 18, 2017 
Expense Item 319 Amount Amended Non-Federal Total 
Match 
_______________________________________________________________________________________ 
Salaries , Fringe, and Overhead: 
Franklin Regional Council of Governments   $ 73,000   $ 88,170  $ 43,000
1&2
 $131,170 
Planning & Development Director ($85-95/hr) 
Land Use & Natural Resources Program  
Manager ($70-80/hr) 
Chief Procurement Officer ($70-80/hr) 
Land Use Planner ($50-60/hr) 
GIS Specialist ($60-70/hr) 
Planning Assistant ($25-35/hr) 
Subtotal  $ 73,000  $ 88,170  $ 43,000  $131,170 
Subcontractual Services 
Construction contractor services for Chapman $120,000 $120,000 $303,0003&5 $423,000 
Street Parking Lot Retrofit 
Design for interpretive signs $ 15,600  $  4,600 $  8,000
4&5
 $ 12,600 
Construction of Olive Street BMPs  $ 23,000
4& 
$ 23,000 
and interpretive signs  
Subtotal Subcontractual  $135,600 $124,600 $334,000 $458,600 
Supplies & Misc  
Materials and supplies $  9,800 $ 5,800 $  5,800 
Subtotal Supplies & Misc $  9,800 $ 5,800 $  5,800 
Travel  
Travel (for mileage only @ 40 cents/mile $  200 $   30 $   30 
Totals $218,600 $218,600 $377,0006 $595,600
Percent 44% 44% 56% 100% 
The “Fair Share” utilization goals for this project will be 3.4% D/MBE and 3.8% D/WBE on the total project 
dollars.  To comply with DBE participation goals, it is anticipated that $16,850 for D/MBE and $18,832 for 
D/WBE will be expended out of a total budget of $495,600. 
The Department will retain 10% of the total maximum obligation of the 319 grant funds or the final invoice submitted by 
the Grantee, whichever is greater, until all contract provisions are satisfied and final reports and other products are delivered 
and accepted.  This 10% retainage shall be reflected on each invoice submitted by the Grantee and will be cumulative in the 
amount of $21,860 (10% of the contract amount.  
1 $25,000 (Massachusetts Environmental Trust (MET) grant.   
2 $18,000 (Local officials from various town boards to serve on LID Working Group, Town of Greenfield staff, participation from Greening 
3
4
5
6
Greenfield to implement Public Education Program) 
 $300,000 Town of Greenfield for the Chapman Street Parking Lot 
 $25,000 MET Grant ($5,000 landscape design consultant; $20,000 construction costs) 
 $9,000 (in-kind services of the Town of Greenfield staff, Greening Greenfield, stakeholders) 
$377,000 ($300,000 Town of Greenfield; $50,000 MET grant; $27,000 in-kind services) 
Amended June 26, 2014 to reconcile actual project expenditures. Approved M. Harper 
Amended August 27, 2014 to better stock the bioswales and Chapman Street lot. Approved M. Harper 
Amended February 17, 2015 to allow for expenditures for the Grantee’s Chief Procurement Officer. Approved M. Harper 
Amended April 18, 2017 to reconcile actual project expenditures. Approved M. Harper April 18, 2017
D. BMPs.
D1.Type of BMP: Two bioretention areas to retrofit a 2-acre municipal parking lot.
D2.Date of implementation: July 30, 2014
D3.Size of treatment area: 2 acres
D4.Area land use: Urban; parking lot
D5.Pollutant load removed: N: 34.6 lbs./yr.; P: 16.46 lbs./yr.; Sediment: 2,685 lbs./yr.; Bacteria:
Insufficient data to estimate annual pollutant removal.5 However, it is likely that the installed
bioretention areas are helping to reduce the overall bacteria loads to the Green River because
the runoff volumes are reduced.6 Other: Pollutant removal efficiencies for metals are listed as
40%-90%7 but The Simple Method does not calculate removal rates for metals.
D6.Method of pollutant load removal determination and calculations: The Simple Method to
Calculate Urban Stormwater Loads.8
D1.Type of BMP: Two bioretention areas to retrofit Olive Street as part of a traffic calming
project.
D2.Date of implementation: September 29, 2014
D3.Size of treatment area: 0.6 acres
D4.Area land use: Urban; paved roadway
D5.Pollutant load removed: N: 10.4 lbs./yr.; P: 1.94 lbs./yr.; Sediment: 805 lbs./yr.; Bacteria:
See notes above for Bacteria and Metals.
D6.Method of pollutant load removal determination and calculations: The Simple Method to
Calculate Urban Stormwater Loads.
D7.Include this statement, signed by the contract signatory: The estimations in this report were
determined using the appropriate estimation model(s) and applied according to the procedures
prescribed for the model. To the best of my knowledge these are reasonable estimates using
appropriate methods. Documentation is kept on file by the grantee and is available for review
by DEP / EPA." For the Franklin Regional Council of Governments,
Kimberly Noake MacPhee, P.G., CFM Date: June 30, 2017
There were two educational rain gardens installed as part of this project and funded by the
Massachusetts Environmental Trust (MET). One rain garden was installed at the Girls’ Club in
Greenfield and the other was installed at the Pearl E. Rhodes Elementary School in Leyden. Both rain
gardens capture, cool and infiltrate runoff from building roofs. Interpretive signage was also installed
5 http://prj.geosyntec.com/npsmanual/bioretentionareasandraingardens.aspx
6 http://www.bmpdatabase.org/Docs/BMP%20Database%20Bacteria%20Paper%20Dec%202010.pdf
7 Ibid.
8 As presented in an Excel spreadsheet prepared by Comprehensive Environmental Inc. (CEI). See also
http://www.stormwatercenter.net/monitoring%20and%20assessment/simple%20meth/simple.htm
at both locations to provide outreach about stormwater treatment and the other benefits of rain gardens.
These rain gardens were designed as outreach/education BMPs. No pollutant loading calculations were
done for these two features. However, the rain gardens were designed to provide pollinator habitat and
capture, cool and infiltrate some of the stormwater runoff from the roof tops of the two buildings.
Please see additional information in Section F. Attachments.
E. Lessons Learned
Using LID Stormwater Management BMPs to Retrofit the Chapman/Davis Municipal Parking Lot and
Enhance the Olive Street Traffic Calming Project.
Sequencing of Work is Important: Despite several attempts by the Greenfield Town Engineer to align
the projects’ schedules with the 319 grant award, the schedule for these projects could not be delayed
until the Notice to Proceed (April 17, 2014) for the 319 grant was received by FRCOG. The Town
Engineer designed the stormwater management BMPs for both sites, with help from the town’s
Conservation Agent, who designed the planting plans. The design work was done for both projects,
Invitations for Bids issued, and the contracts were awarded by March 2014 in order to take advantage
of the 2014 construction season. Construction of the Chapman/Davis project was completed in May
2014 and the Olive Street project was completed in September 2014.
Following completion of the Chapman/Davis parking lot project, it was soon apparent that the plants
and trees in the bioretention areas were not adequate in terms of plant density, size, species and
location. The slotted curbing created areas of scour and the mulch floated away. Other concerns were
noted following an August 2014 site visit with Greenfield staff and FRCOG, including problems with
drainage in the lower bioretention area and that many of the plants, the size of which had not been
specified in the bid documents, had been plugs and been washed away by heavy rains. FRCOG
prepared a detailed memorandum for the town that included recommendations for addressing the
problems at the site. Additional plants, trees and river rock were added in September 2014.
The FRCOG’s grant application included funding to hire a consultant to design the project. It is likely
that many of the problems described in the FRCOG memorandum and the work that had to be done
over the next several years to add more plants, etc. could have been avoided if the sequencing of the
project could have aligned with the availability of the grant funding and an experienced consultant
hired to assist the Town Engineer with the stormwater BMP design and retrofit. This arrangement
would have also benefitted the town by providing an opportunity for staff to learn from and work with
a professional consulting firm that has many years of experience designing and installing LID BMPs.
Of note, too, is that the town’s
Department of Public Works
staff had limited availability to
be on-site and supervise the
contractor. Some of the
problems identified in FRCOG’s
memo could have been avoided
if the design consultant was on-
site to supervise construction and
make design changes in response
to site conditions, etc.
This project was a learning
experience for the town and
FRCOG. Since construction for
the Olive Street project was
scheduled for the late summer/early fall 2014, after FRCOG received the Notice to Proceed, FRCOG
staff was able to be on-site during construction and assist the town with oversight of the contractor.
The lack of plant density at the Olive Street project was easier to address since the bioretention areas
are smaller. FRCOG provided additional perennials for the project and also assisted the town with tree
replacements in 2015 when several trees failed to thrive. Please see BMP designs and additional photo
documentation in F. Attachments.
CHAPMAN/DAVIS PARKING LOT AFTER CONSTRUCTION 2014
MIDDLE BIORETENTION AREA
LOWER BIORETENTION AREA
CHAPMAN/DAVIS BIORETENTION AREAS AFTER
ADDITION OF PERENNIALS, SHRUBS AND TREES September 2014
RIVER STONE WILL BE ADDED AT SLOTTED
CURBING
NOTE NEW DRAIN IN BIORETENTION
AREA
PHOTOS BELOW SHOW BIORETENTION AREAS IN 2016

OLIVE STREET AFTER CONSTRUCTION
September 2014
OLIVE STREET 2016
Maintenance Needs Immediately Post-Construction and Long-term Maintenance Challenges
Like the challenges encountered during the design and construction phases, the inspection and
maintenance of the bioretention areas in the short-term (1 year +/-), post-construction phase would
have benefitted from professional oversight provided by a consultant. Changes in the Greenfield DPW
staff also created a situation where it was difficult, if not impossible, to get the contractors to replace
dead plants and trees. It was unclear whether the contractor warranties were adequate and/or whether
the time on the warranties had elapsed.
The bioretention areas on Olive Street have been “adopted” by the owner of a residential/commercial
building on Olive Street that is located right alongside the stormwater BMPs. Maintenance (watering,
weeding, mulching) of these stormwater BMPs has been consistent, but is focused on the aesthetic
condition of the rain gardens. Additional perennials have also been planted by FRCOG staff that have
taken on maintenance activities (including watering and trash removal, etc.) since the rain gardens are
next to our offices. The plants and trees in Olive Street bioretention areas were watered on a fairly
regular basis after planting and despite the very hot and dry conditions in 2016 and 2017 (drought), the
plantings appear to be thriving. The town is still responsible for other maintenance, including ensuring
that the storm drains in the rain gardens are functioning properly.
The short- and long-term maintenance of the large bioretention areas at the Chapman/Davis parking lot
proved to be much more challenging due to several factors, including: the size and relative remoteness
of the areas from Main Street businesses and residential neighborhoods; the lack of nearby source of
water, and an understaffed and underfunded Greenfield DPW.
 Watering of the plants and trees is crucial to their long-term survival, especially if the weather
is dry and hot following installation. Unfortunately, this project was implemented during a
period (2014-2017) when the state was experiencing drought conditions. The Greenfield DPW
made efforts to incorporate the project into their existing watering schedule during 2014 and
2015 but a large number of plants and several trees were severely stressed or died due to lack of
adequate water.
Drought Intensities9
 None: No Drought
 D0: Abnormally Dry
 D1: Moderate Drought
 D2: Severe Drought
 D3: Extreme Drought
 D4: Exceptional Drought
9 https://www.drought.gov/drought/massachusetts
Between 2015 and 2016, FRCOG was able to use funding from the Massachusetts Environmental
Trust (MET) to hire an experienced, local landscaping company to provide Spring and Fall cleanups of
the bioretention areas; weeding/watering during the growing season; plant additional perennials; and
remove two dead trees. It is hoped that these regular maintenance services, which occurred during the
early stages of plant establishment and growth, will have long-term benefits. Additionally, this early
and intensive professional maintenance will likely yield more resilient plants that can survive during
periods when the DPW staff is focused on other work.
Future 319-funded projects like this one that are implemented in rural towns and villages that have
strained DPW budgets would benefit from the following:
 Before the project is built, line up business sponsors and/or volunteers who will “adopt” the
rain gardens and commit to the maintenance needs of the perennials, shrubs and trees
(particularly watering/weeding during the first 2-3 years). FRCOG wanted to use the Green
Stewards guide and mobilize a group of volunteers to steward the bioretention areas but this
was not a task in our scope of work and grant funding was depleted.
 Before the project is built, work with the DPW staff to incorporate maintenance needs into their
schedules and address any projected gaps or shortfalls in maintenance with
volunteers/businesses who have adopted the rain gardens.
 Use grant-funded projects as opportunities to expand the skill set of town and DPW staff
(especially if there is a Town Engineer) who are interested in incorporating LID stormwater
BMPs into town projects. Design consultants can work closely with the town staff and
technology transfer can be valuable for future projects. The town may also be more vested in
the project and willing to reallocate resources to ensure adequate, short-term maintenance,
which is so critical.
 Use 319 funds or other grant funding to hire a professional landscaping company to supplement
short-term maintenance needs.
Some general comments for future projects:
 Use the services of a professional landscape architect/engineering firm to design or work with
the town to design the LID stormwater BMPs and oversee construction.
 Ensure that plantings are massed and dense enough to preclude weed growth. Makes
maintenance easier. Mulch is not a good option for weed suppression.
Public Education and Outreach
This component of the project realized extraordinary benefits because of the supplemental funding
provided by the MET grant and, perhaps most importantly, the active involvement of the Greenfield
DPW staff, Greenfield Planning Department staff, the Greenfield Planning Board, and Greenfield
Library Director. FRCOG and the stakeholders worked on several tasks that were not in the project
scope of work and expanded our work on other tasks. For example, FRCOG and the stakeholders
developed a survey, which was widely distributed and advertised, to gather information that could help
shape the outreach/education program. Having this type of flexibility, along with adequate funding,
really helped to make the outreach work such a success.
The other project partner, Greening Greenfield (GG), is a very organized, connected and savvy group.
GG leveraged significant additional resources for the project. They involved their members in the
project, applied for a MassLift/Americorps volunteer through the Mt. Grace Land Trust, and
encouraged the participation of a local design professional who designed the two educational rain
gardens. Seeking out and involving stakeholders in the project, especially those who already have a
significant local presence and track record of successes (like Greening Greenfield), will strengthen a
319 project and help to sustain outreach and education efforts after the project ends. For example,
Greening Greenfield has pledged to continue the GreenScape Challenge started under this project.
FRCOG supplied the group with enough lawn signs and outreach materials for several more years of
outreach.
F. Attachments
F1. Maps: A locus map showing watershed location of the project and a site map showing the BMP
locations is attached.
F2. Deliverables: The required project deliverables are listed, below, and included within this report or
if the file size was too large, the deliverable is included on the project CD.
Task 1: Quality Assurance and Project Evaluation
The project is covered under the Department’s 319 Programmatic Quality Assurance Project Plan, FFY
2011-2015, approved by US EPA on November 16, 2010.
Deliverables for Task 1:
1. Modeled results of anticipated pollutant load reductions achieved by BMPs implemented under this
project, produced by the project designer, engineer, or other qualified person; and
2. Documentation of the BMP implementation work. Information to be supplied for each BMP
includes BMP type, date of completed installation, targeted pollutant(s), size of targeted treatment
area, and site maps.
Pollutant load reductions are shown in the deliverables for Task 1. Documentation of BMP
implementation work is described above and shown in the deliverables for Task 2.
Task 2: Design and Construct Stormwater Management BMPs
Deliverables for Task 2:
1. Final design and construction plans for the BMPs. See separate CD.
2. Construction permits and approvals. See attached.
3. Final “as-built” drawings of the completed BMPs. See attached letters from the Greenfield
Department of Public Works.
4. Certificate/letter from the designer or supplier stating the BMPs have been installed according to
design specifications – see Additional Condition #8, below. See attached letters from the
Greenfield Department of Public Works.
5. Installed BMPs. Completed. See separate CD.
6. Digital format pre- and post-photo-documentation of site, construction, and completed BMPs. See
separate CD.
Task 3: BMP Operation and Maintenance Plan
Deliverables for Task 3:
1. A long-term operation and maintenance plan for the BMPs installed in Task 2. See attached.
2. A technical memo outlining operation and maintenance activities that have commenced since
completion of BMP implementation. To date, the Spring 2017 maintenance activities will
include raking, weed whipping ornamental grasses, etc. and this will be conducted by the town.
The Olive Street bioretention areas are in good shape, thanks to the efforts of the volunteer
stewards. See also discussion under Lessons Learned.
Task 4: Education and Outreach
Deliverables for Task 4:
This project had a very committed and enthusiastic group of volunteers, members of Greening Greenfield,
a local designer who focuses on sustainable development projects, an AmeriCorp volunteer, and town
staff who guided the development of the education and outreach component of this project. The tasks for
this project, as envisioned by FRCOG during the proposal development process, were modified to
respond to the needs and ideas of this dedicated group of stakeholders.
1. Draft and final designs for the four to five interpretive signs to be installed at the Chapman Street
parking lot and along Olive Street with photographs of final installation. See separate CD.
2. A logo and customized outreach materials for the “Think Green Go Blue” campaign. The campaign
name was changed, based on stakeholder group input and a logo and customized outreach materials
were developed. See separate CD.
3. Summarize up to six working meetings with various Greenfield Town Boards to introduce the LID
Toolkit and discuss the project and anticipated outcomes. This task was changed at the request of
stakeholders and the meetings transferred to #6. The groups that worked with FRCOG included staff
from the Greenfield Department of Public Works and Planning Department. This work was
incorporated into the meetings that FRCOG facilitated as part of the deliverables for #1, 2 and 6.
4. Summarize two workshops for Greenfield residents, residents in four neighboring towns and other
interested people on GreenScaping techniques to reduce water use and polluted stormwater runoff from
residential lawns. This task was modified to incorporate a workshop prior to the installation of the two
education/demonstration rain gardens. See separate CD.
5. Summarize the GreenScapes lawn care challenge project. See attached.
6. Agendas and meeting notices, presentation materials and handouts, and attendance sheets from up to
six meetings of the LID Working Group to discuss the state’s LID Toolkit, the state Stormwater
Management Policy and its implementation by the Conservation Commission, review town bylaws and
their stormwater management provisions. Completed. This task was significantly expanded and other
tasks added to the work that FRCOG completed. FRCOG developed materials and facilitated a total of
fifteen (15) meetings with two separate groups: One committee focused on developing the interpretive
signs and stormwater logo and outreach materials (see #1 and #2 above) and FRCOG met with this
group eleven (11) times. FRCOG developed a stormwater survey to gather information to inform the
outreach/education campaign. FRCOG worked with another committee that included the Greenfield
Planning Board and Planning Director (see #3 above). This group met with FRCOG four (4) times and
focused on developing updates to the town’s zoning and subdivision regulations. FRCOG prepared a
presentation for the group on integrating LID into public projects. FRCOG also conducted a Field Trip
for the stakeholders working on updates to the town’s regulations to help illustrate the application of
LID principles and the benefits of street trees. A guidebook for developers was also prepared by
FRCOG. See separate CD.
7. Presentation materials and other necessary administrative support to the LID Working Group for
presentation of proposed bylaw changes the Town Council. This task was not completed. The
Greenfield Planning Board is considering how to approach the Town Council with the proposed
zoning ordinance changes. The Planning Board is empowered to adopt the proposed revisions to the
Subdivision Regulations following a public meeting. The Board will be working with the Greenfield
Planning Director on this task.
8. Presentation materials for one meeting in each of the four remaining HUC-12 watershed towns to
introduce the Greenfield stormwater project and the Think Green Go Blue campaign, describe the
efforts of the LID Working Group to integrate LID into local land use regulations, and describe any
“lessons learned”, give presentation to the Franklin Regional Planning Board and representatives from
the Deerfield River Watershed Council. FRCOG staff gave a presentation to the Franklin Regional
Planning Board in December 2015 (see attached). Periodic project press releases and project
updates were posted on the FRCOG’s website.
Task 5: Reporting and Project Oversight
Deliverables for Task 5:
1. Quarterly Progress Reports and Billing. Completed.
2. Final Project Report. Completed.
F. ATTACHMENTS
Locus map
Deliverables
LOCUS MAP
DELIVERABLES
Attached CD contains complete set of project deliverables
Task 1 Quality Assurance and Project Evaluation
 Sediment Removal Calculations for BMPs
Task 2 Design and Construct Stormwater Management BMPs
 Trench Permits
 Engineer’s Certification Letters
 Photo-Documentation from FRCOG Site Visits
Task 3 BMP Operation and Maintenance Plan
 Operation and Maintenance Plan
Task 4 – Education and Outreach Program
 Public Outreach Materials
 TASK 1 Quality Assurance and Project Evaluation 
 Sediment Removal Calculations for BMPs 
The Simple Method Loading Calculation and Reduction Calculation Worksheet
Comprehensive Environmental Inc.
Chapman-Davis Street Parking Lot and Olive Street Rain Gardens - Greenfield MA
1 of 2
No.
Watershed 
Name
Landuse
Area
(acres)
Sanded?
Sanded 
Area (acres)
% 
Impervious
Runoff
(in)
Annual 
Runoff (cf)
Annual 
TSS (lbs)
Annual 
TP (lbs)
Annual 
TN (lbs)
1 0 0 0 0.00 0.0
2 0 0 0 0.00 0.0
3 Green River Roadway/Parking Lot 2.00 No 80 44 319,440 2,983 9.94 59.7
4 Green River Roadway/Parking Lot 0.60 No 80 44 95,832 895 2.98 17.9
5 0 0 0 0 0.00 0.0
6 0 0 0 0 0.00 0.0
7 0 0 0 0 0.00 0.0
8 0 0 0 0 0.00 0.0
9 0 0 0 0 0.00 0.0
10 0 0 0 0 0.00 0.0
11 0 0 0 0 0.00 0.0
12 0 0 0 0 0.00 0.0
13 0 0 0 0 0.00 0.0
14 0 0 0 0 0.00 0.0
15 0 0 0 0 0.00 0.0
Total 3 0 415,272 3,878 12.9 77.6
Landuse
1
% Impervious TSS (mg/l) TP (mg/l) TN (mg/l) Simple Method Equations:
Commerical 85 75 0.2 2
Industrial 75 120 0.4 2.5 L = 0.226 * R * C * A
Multifamily 60 100 0.4 2.2 Where:
Open Urban Land 9 48.5 0.31 0.74 L = Annual Load (lbs)
Residential-High Density 40 100 0.4 2.2 R = Annual Runoff (inches)
Residential-Low Density 10 100 0.4 2.2 C = Pollutant Concentration (mg/l)
Residential-Med. Density 30 100 0.4 2.2 A = Area (acres)
Residential Roof 100 19 0.11 1.5 0.226 = Unit Conversion Factor
Roadway/Parking Lot 80 150 0.5 3
1
 High density residential (<1/4 acre lots); Medium density residential (1/4 to 1/2 acre lots); R = P * Pj * Rv
  Low density residential (>1 acre lots); Multifamily (>7 dwellings per acre). Where:
R = Annual Runoff (inches)
P = Annual Rainfall (inches)
Annual Rainfall 0 Pj = % of rainfall events producing runoff
Pj 0.9 Rv = Runoff Coefficient
Sanded? Sanding Rate 500
Yes Sanding Applications 10 Rv = 0.05+0.9 * Ia
No Ia = Impervious Fraction (%)
References:
Pitt, Robert. (2004, February 16). The National Stormwater Quality Database (NSQD, version 1.1). Retrieved July 22, 2005 from the World Wide Web: http://unix.eng.ua.edu/~rpitt/Research/ms4/Paper/recentpaper.htm
The New York Stormwater Management Design Manual Appendix A. Retrieved July 22, 2005 from the World Wide Web: http://www.dec.state.ny.us/website/dow/toolbox/simple.pdf 
The Simple Method to Calculate Urban Stormwater Loads. Retrieved July 22, 2005 from the World Wide Web: http://www.stormwatercenter.net/monitoring%20and%20assessment/simple%20meth/simple.htm
inches; user specified
%; default
lbs/acre; default
times/year; default
The Simple Method Loading Calculation and Reduction Calculation Worksheet
Comprehensive Environmental Inc.
Chapman-Davis Street Parking Lot and Olive Street Rain Gardens - Greenfield MA
2 of 2
No.
Watershed 
Name
BMP Type
BMP 
Drainage 
Area (acres)
TSS 
Removal 
(%)
TP Removal 
(%)
TN Removal 
(%)
Annual 
TSS 
Removed 
(lbs)
Annual TP 
Removed 
(lbs)
Annual 
TN 
Removed 
(lbs)
1 0 0.00 0.0
2 0 0.00 0.0
3 Green River Raingarden - 1" 2 90% 65% 58% 2,685 6.46 34.6
4 Green River Raingarden - 1" 0.6 90% 65% 58% 805 1.94 10.4
5 0 0.00 0.0
6 0 0.00 0.0
7 0 0.00 0.0
8 0 0.00 0.0
9 0 0.00 0.0
10 0 0.00 0.0
11 0 0.00 0.0
12 0 0.00 0.0
13 0 0.00 0.0
14 0 0.00 0.0
15 0 0.00 0.0
Total 3,490 8.40 45.0
BMP Type
TSS Removal 
(%)
TP 
Removal 
(%)
TN Removal 
(%)
Baffle Tank 70% 30% 0%
Constructed Wetland 80% 55% 30%
Detention Basin (dry) 48% 30% 30%
Infiltration - 1" 90% 65% 58%
Raingarden - 1" 90% 65% 58%
Swale 48% 30% 30%
References:
           Web: http://www.stormwatercenter.net/Practice/64-Comparative%20Pollutant%20Removal.pdf
Choi, J & Engel, B. Urban BMPs and Cost Estimation, Structural BMP Expected Pollutant Removal Efficiency & Median Event Mean Concentration for Urban Land Uses. US EPA. (1993) Handbook Urban Runoff 
           Pollution and Control Planning.  Retrieved July 22, 2005 from the World Wide Web: http://danpatch.ecn.purdue.edu/~jychoi/ubmp0/emc2.htm
Comparative Pollutant Removal Capability of Stormwater Treatment Practices, Technical Note #95 from Watershed Protection Techniques. 2(4): 515-520, Article 64. Retrieved July 22, 2005 from the World Wide
Use & Copyright of Materials:
These materials are copyrighted by Comprehensive Environmental Inc. (CEI). CEI hereby authorizes the limited copying and use of these publications by readers as long as CEI is fully referenced 
and credited with the information.  Please reference as follows: CEI. date of publication. "Name of Publication." Published by Comprehensive Environmental Inc, (800) 725-2550. Copyright "date". 
Note that this is a generic model and site specific engineering is always required for proper application of this material. CEI cannot be held responsible for errors or omissions that could occur in 
applying this model to specific sites. 
 TASK 2 Design and Construct Stormwater Management BMPs 
 Trench Permits 
 Stormwater BMPs Designs  
 Engineer’s Certification Letters 
 Photo-Documentation from FRCOG Site Visits 







CHAPMAN-DAVIS
PARKING LOT
REHABILITATION
GREENFIELD, MA
SHEET DRAWING
G1 COVER
C1 EXISTING CONDITIONS
C2 DEMOLITION PLAN
C3 GRADING
C4 LAYOUT
E1 ELECTRICAL LAYOUT
D1-D2 DETAILS
COVER
G1
0 1000' 2000'
This drawing and design is the property of the Town of
Greenfield. It may not be used for any purpose other than
by the owner. The Town of Greenfield does not authorize
the reproduction or conveyance of any information
contained herein without prior written permission.RevNo Revision Note Date By Checked Designed by Checked byDate Rev Page
Drawing Name:
  /80DSC SEC
Sheet
Greenfield Department of
Public Works
Engineering Department
s:
\d
sc
-c
ad
-w
or
d\
co
ns
t. 
pr
oj
ec
ts
\c
d 
lo
t\c
ad
\s
he
et
s\
!g
1 
co
ve
r.d
w
g
1
MAIN ST
B&
M R
AIL
RO
AD
D
AV
IS
 S
T
C
H
AP
M
AN
 S
T
9/11/2013
DPW CONTRACT 13-7
MAYOR
WILLIAM F. MARTIN
DIRECTOR OF PUBLIC WORKS
ART D. BAKER
IP F
D.
10" CO
NC. PIPE
10
" C
O
N
C
 P
IP
E
10
" C
O
N
C
 P
IP
E
12" CONC. PIPE
10
" C
O
N
C
 P
IP
E
12
" C
ON
C.
 P
IP
E
10
" C
O
N
C
. P
IP
E
48
" C
O
N
C
. C
U
LV
ER
T
10" CONC.
10
9.
43
'
CB
CB
IP
10
8.
34
'
379.14'
DAVIS     STREET
CHAPMAN     STREET
KIO
SK
LIGHT
POLE
LIGHT
POLE
KIOSK
2 HEAD
LIGHT
KIOSK
?
?
?
?
?
?
?
?
P
 R
 I 
V
 A
 T
 E
   
  P
 A
 R
 K
 I 
N
 G
   
   
L 
O
 T
C
O
N
C
. W
A
LK
E
D
G
E
   
  O
F 
   
 P
A
R
K
IN
G
   
  L
O
T
KIO
SK
LIGHT
POLE
LIGHT
POLE KIOSK
LIGHT
LIGHT
23
4 23
1
23
2
23
3
22
7
22
8
22
9
23
0
23
0 22
7
22
8
22
9
236
23
6
23
5
23
4
23
3
23
2
23
0
22
9
22
8
22
7 22
4
22
5
22
6
TP
35B/10/5
TP 9
22
6 22
4
22
3 22
2
22
6
22
5
22
4
22
322
7
22
8
22
9
23
0
23
1
23
2
23
3
23
4
23
5
22
0
22
1
22
2
220
23
0
23
123
2
23
3
22
6
22
7
22
8
22
923
4
22
5
22
4
22
3
22
2
22
1
23
5
22
1
22
2
22
3
22
5 22
4
22
6
22
7
22
8
22
92
34
23
5
23
2
23
3
23
0
23
1
23
6
22
3
22
4
22
5
22
6
22
7
22
8
22
923
0
22
2
23
2
23
3
23
4
23
5
23
6
22
3
91-93
9288
72 - 78
SALVATION ARMY
58
B
IT
. D
R
IV
E
C
O
N
C
.
48" ELM 36" MAP.
B
IT
.
B
IT
.
BIT.  WALK
D
R
IV
E
B
IT
.
B
IT
.
S
TO
N
E
 D
R
IV
E
BIT.   WALK
PRIVATE
PARKING
D
R
IV
E
D
R
IV
E
G
R
A
V
E
L 
D
R
IV
E
BIT   CONC.
PL
PL
CB
CB CB
CB
CB
CB
4" SUBDRAIN
42
" R
C
P
 D
R
A
IN
30
" B
R
IC
K
 S
S
24
" V
C
 D
R
AI
N
LO
C
AT
IO
N
 A
PP
R
O
X.
14" CICL
6" WATER
10" SS
12" DRAIN
8" D.
8" D.
12" DRAIN 10
" D
R
A
IN
12" DRAIN
42
" R
C
P
24
" V
C
HYD 566
6"
 A
C
R
.D
.
X     X     X
X
     X
     X
     X
X     X     X     X     X
TP
TP TP TP
SMH SMH 10
3/
4"
 R
B
3/
4"
 R
B
3/
4"
 R
B
3/
4"
 R
B
3/
4"
 R
B
RIM 232.55
INV. 229.025
.7
'
C
H
A
P
M
A
N
 C
T.
X     X     X
X
   
  X
   
  X
   
  X
   
  X
   
  X
   
  X
   
  X
   
  X
1"
 R
B
W
YE 89' SO
U
TH
O
F SM
H
RIM 228.35
INV. 223.34
3/
4"
 R
B
9' 9
'
GAS
2'
1"
 C
U
20
'
6"
21
'DMH
X     X     X
30
" B
R
IC
K 
SE
W
ER
6" PVC
DMH
35'
NO. 50
C
O
N
C
.  
W
A
LK
10" VC SS
2" CONDUIT
44
S
TO
N
E
 D
R
IV
E
9'
11
8'
 O
F 
1"
 C
U
 (2
00
1)
1"
 R
B
C
H
A
P
M
A
N
 C
T.
8.
6'
3/
4"
 R
B
   
TO
 H
O
U
S
E
 9
0
30
" B
RI
CK
 S
S 
(L
IN
ED
 IN
 2
00
6)8" DRAIN
30
" B
RI
CK
 S
S 
(L
IN
ED
 IN
 2
00
6 
TO
 M
H 
#1
4)
48
" R
C
P 
D
R
AI
N
48
" D
.
15"   DRAIN
10"  VC  SS
10" VC SS
4"  V
C8" WATER 3/4" R
B
     3/4" C
U
9'
51
57
88
83
79
GARAGE
71
63-65
TP TP TP
8" VC SS
42
" R
C
P
6"  DRAIN
10"  DRAIN
BIT.
DRIVE
4" VC
8" CI WATER8" CI WATER
HYD. 459
18" DRAIN
10" VC SS
9'
1"
 R
B
6'
3/
4"
 C
U
3/
4"
 R
B
D
IR
T 
D
R
IV
E
3/
4"
 R
B
1"
  R
B
HYD.
460
4" VC
9.
5' 1"
 R
B
7.
5' 9'
16.6'
28.4'
26
'
WILSON'S PARKING LOT
PARKING FOR WILSON'S CUSTOMERS
CONC. WALK
18" VC
FLOWLINE CULVERT
INV 15.57 FROM RIM A
SS
UM
ED
 L
OC
AT
IO
N
DMH STA. 7+72
RIM   220.01
INV   206.34
CB  STA. 7+74
RIM   219.33
INV.  215.79
CB
RIM 231.01
INV 10" IN 225.50 
CB
RIM 231.28
INV 227.33 10" CONC OUT E 
CONC. RETAINING
WALL WITH CHAIN
LINK FENCE
CB
RIM 229.77
INV IN W  223.28
CB
RIM  228.15
INV OUT W. 224.82
INV IN E  223.07
INV OUT N 223.04
INV 10" OUT 225.46
TOP WALL 221.68
TOP WALL 221.71
0+0
0+25
TOP WALL 221.82
0+50
TOP WALL 221.99
0+75
TOP COR. WALL 222.76
TOP COR. WALL 222.76
TOP WALL 222.81
TOP WALL 222.68
TOP WALL 222.67
TOP WALL 222.69
TOP WALL 222.74
END WALL 220.52
CB
RIM 220.47
INV 217.13
18"
MAP.
TRIPLE 16" MAP.
10" PINE
15" MAP.
36" TREE
2 HEAD
LIGHT
22
5
KIO
SK
CB
RIM
10" IN W.
12" OUT SE
SUMP
221.19
215.09
215.30
215.02
CB
RIM
10" OUT E
10" IN N.
SUMP
221.69
215.67
216.97
215.39
CB
RIM
10" OUT S
SUMP
220.47
217.13
217.05
CB
RIM
10" OUT SW
SUMP
219.75
214.75
214.68
CONC. WALK
C
O
N
C
. W
A
LK
36"-20'
E
ELECTRIC CAR
CHARGING STATION
CONTROL
BOX
SMH
EXISTING RIM 221.92
30" BRICK 202.37 TO FLOW LINE
9/11/2013
EXISTING CONDITIONS
C1 2
This drawing and design is the property of the Town of
Greenfield. It may not be used for any purpose other than
by the owner. The Town of Greenfield does not authorize
the reproduction or conveyance of any information
contained herein without prior written permission.RevNo Revision Note Date By Checked Designed by Checked byDate Rev Page
Drawing Name:
  /80DSC SEC
Sheet
Greenfield Department of
Public Works
Engineering Department
s:
\d
sc
-c
ad
-w
or
d\
co
ns
t. 
pr
oj
ec
ts
\c
d 
lo
t\c
ad
\s
he
et
s\
c1
 e
xi
st
in
g 
co
nd
iti
on
s.
dw
g
0 20' 40'
CATCH BASIN
SANITARY MANHOLE
HYDRANT
GATE VALVE
LEGEND
SANITARY
DRAIN
WATER
TELEPHONE POLE
FENCE-WALL
PROPERTY LINE
LIGHT
PARKING KIOSK
SURVEY BENCHMARK
ELECTRICAL BOX
DRAIN MANHOLE
E
50'
0+2
5
PK
 NA
IL
350'300'250'200'150'100'50'0
+80
PK
 NA
IL
100' 150' 200'
250'
300'
350'
1+3
5
PK
 NA
IL 200'150'100'50'
350'300'250'
1+9
0
PK
 NA
IL 150'100'50'
350'300'250'200'
IP F
D.
0+0
PK NAIL
IN CONC. WK.
10" CO
NC. PIPE
10
" C
O
N
C
 P
IP
E
10
" C
O
N
C
 P
IP
E
12" CONC. PIPE
10
" C
O
N
C
 P
IP
E
12
" C
ON
C.
 P
IP
E
10
" C
O
N
C
. P
IP
E
48
" C
O
N
C
. C
U
LV
ER
T
10" CONC.
10
9.
43
'
CB
CB
IP
10
8.
34
'
379.14'
DAVIS     STREET
CHAPMAN     STREET
KIO
SK
LIGHT
POLE
LIGHT
POLE
KIOSK
2 HEAD
LIGHT
KIOSK
?
?
?
?
?
?
?
?
P
 R
 I 
V
 A
 T
 E
   
  P
 A
 R
 K
 I 
N
 G
   
   
L 
O
 T
C
O
N
C
. W
A
LK
E
D
G
E
   
  O
F 
   
 P
A
R
K
IN
G
   
  L
O
T
KIO
SK
LIGHT
POLE
LIGHT
POLE KIOSK
LIGHT
LIGHT
23
4 23
1
23
2
23
3
22
7
22
8
22
9
23
0
23
0 22
7
22
8
22
9
236
23
6
23
5
23
4
23
3
23
2
23
0
22
9
22
8
22
7 22
4
22
5
22
6
TP
35B/10/5
TP 9
22
6 22
4
22
3 22
2
22
6
22
5
22
4
22
322
7
22
8
22
9
23
0
23
1
23
2
23
3
23
4
23
5
22
0
22
1
22
2
220
23
0
23
123
2
23
3
22
6
22
7
22
8
22
923
4
22
5
22
4
22
3
22
2
22
1
23
5
22
1
22
2
22
3
22
5 22
4
22
6
22
7
22
8
22
92
34
23
5
23
2
23
3
23
0
23
1
23
6
22
3
22
4
22
5
22
6
22
7
22
8
22
923
0
22
2
23
2
23
3
23
4
23
5
23
6
22
3
91-93
9288
72 - 78
SALVATION ARMY
58
B
IT
. D
R
IV
E
C
O
N
C
.
48" ELM 36" MAP.
B
IT
.
B
IT
.
BIT.  WALK
D
R
IV
E
B
IT
.
B
IT
.
S
TO
N
E
 D
R
IV
E
BIT.   WALK
PRIVATE
PARKING
D
R
IV
E
D
R
IV
E
G
R
A
V
E
L 
D
R
IV
E
BIT   CONC.
PL
PL
PL
CB
CB CB
CB
CB
CB
4" SUBDRAIN
42
" R
C
P
 D
R
A
IN
30
" B
R
IC
K
 S
S
24
" V
C
 D
R
AI
N
LO
C
AT
IO
N
 A
PP
R
O
X.
14" CICL
6" WATER
10" SS
12" DRAIN
8" D.
8" D.
12" DRAIN 10
" D
R
A
IN
12" DRAIN
42
" R
C
P
24
" V
C
HYD 566
6"
 A
C
R
.D
.
X     X     X
X
     X
     X
     X
X     X     X     X     X
TP
TP TP TP
SMH SMH 10
3/
4"
 R
B
3/
4"
 R
B
3/
4"
 R
B
3/
4"
 R
B
3/
4"
 R
B
RIM 232.55
INV. 229.025
.7
'
1"
 R
B
 W
A
TE
R
C
H
A
P
M
A
N
 C
T.
X     X     X
X
   
  X
   
  X
   
  X
   
  X
   
  X
   
  X
   
  X
   
  X
1"
 R
B
W
YE 89' SO
U
TH
O
F SM
H
RIM 228.35
INV. 223.34
3/
4"
 R
B
9' 9
'
GAS
2'
1"
 C
U
20
'
6"
21
'DMH
X     X     X
30
" B
R
IC
K 
SE
W
ER
6" PVC
DMH
35'
NO. 50
C
O
N
C
.  
W
A
LK
10" VC SS
2" CONDUIT
44
S
TO
N
E
 D
R
IV
E
9'
11
8'
 O
F 
1"
 C
U
 (2
00
1)
1"
 R
B
C
H
A
P
M
A
N
 C
T.
8.
6'
3/
4"
 R
B
   
TO
 H
O
U
S
E
 9
0
30
" B
RI
CK
 S
S 
(L
IN
ED
 IN
 2
00
6)8" DRAIN
30
" B
RI
CK
 S
S 
(L
IN
ED
 IN
 2
00
6 
TO
 M
H 
#1
4)
48
" R
C
P 
D
R
AI
N
48
" D
.
15"   DRAIN
10"  VC  SS
5
10" VC SS
4"  V
C8" WATER 3/4" R
B
     3/4" C
U
9'
51
57
88
83
79
GARAGE
71
63-65
TP TP TP
6 7 8 9
8" VC SS
6"  DRAIN
10"  DRAIN
BIT.
DRIVE
4" VC
8" CI WATER8" CI WATER
HYD. 459
18" DRAIN
10" VC SS
9'
1"
 R
B
6'
3/
4"
 C
U
3/
4"
 R
B
D
IR
T 
D
R
IV
E
3/
4"
 R
B
1"
  R
B
HYD.
460
4" VC
9.
5' 1"
 R
B
7.
5' 9'
16.6'
28.4'
26
'
4
2" 
ST
UB
WILSON'S PARKING LOT
PARKING FOR WILSON'S CUSTOMERS
CONC. WALK
18" VC
FLOWLINE CULVERT
INV 15.57 FROM RIM A
SS
UM
ED
 L
OC
AT
IO
N
DMH STA. 7+72
RIM   220.01
INV   206.34
CB  STA. 7+74
RIM   219.33
INV.  215.79
CB
RIM 231.01
INV 10" IN 225.50 
CB
RIM 231.28
INV 227.33 10" CONC OUT E 
CONC. RETAINING
WALL WITH CHAIN
LINK FENCE
CB
RIM 229.77
INV IN W  223.28
CB
RIM  228.15
INV OUT W. 224.82
INV IN E  223.07
INV OUT N 223.04
INV 10" OUT 225.46
TOP WALL 221.68
TOP WALL 221.71
0+0
0+25
TOP WALL 221.82
0+50
TOP WALL 221.99
0+75
TOP COR. WALL 222.76
TOP COR. WALL 222.76
TOP WALL 222.81
TOP WALL 222.68
TOP WALL 222.67
TOP WALL 222.69
TOP WALL 222.74
END WALL 220.52
CB
RIM 220.47
INV 217.13
18"
MAP.
TRIPLE 16" MAP.
10" PINE
15" MAP.
36" TREE
2 HEAD
LIGHT
22
5
KIO
SK
CB
RIM
10" IN W.
12" OUT SE
SUMP
221.19
215.09
215.30
215.02
CB
RIM
10" OUT E
10" IN N.
SUMP
221.69
215.67
216.97
215.39
CB
RIM
10" OUT S
SUMP
220.47
217.13
217.05
CB
RIM
10" OUT SW
SUMP
219.75
214.75
214.68
CONC. WALK
C
O
N
C
. W
A
LK
36"-20'
E
ELECTRIC CAR
CHARGING STATION
CONTROL
BOX
SMH
EXISTING RIM 221.92
30" BRICK 202.37 TO FLOW LINE
15.00'
This drawing and design is the property of the Town of
Greenfield. It may not be used for any purpose other than
by the owner. The Town of Greenfield does not authorize
the reproduction or conveyance of any information
contained herein without prior written permission.RevNo Revision Note Date By Checked Designed by Checked byDate Rev Page
Drawing Name:
  /80DSC SEC
Sheet
Greenfield Department of
Public Works
Engineering Department
s:
\d
sc
-c
ad
-w
or
d\
co
ns
t. 
pr
oj
ec
ts
\c
d 
lo
t\c
ad
\s
he
et
s\
c2
 d
em
ol
iti
on
 p
la
n.
dw
g
9/11/2013
DEMOLITION PLAN
C2 3
0 20' 40'
AREA OF PAVEMENT AND CONCRETE
RECLAMATION/REMOVAL
REMOVE ISLAND
REMOVE ISLAND
REMOVE ISLAND
REMOVE ISLAND
REMOVE AND RETURN
LIGHT FIXTURES
REMOVE AND RETURN
2 HEAD LIGHT FIXTURES
REMOVE AND RETURN
2 HEAD LIGHT FIXTURES
REMOVE AND RETURN
LIGHT FIXTURES
REMOVE AND RETURN
LIGHT FIXTURES
REMOVE AND RETURN
LIGHT FIXTURES
INSTALL 20'x20'
VEHICLE TRACKING PAD
INSTALL 20'x20'
VEHICLE TRACKING PAD
REMOVE ISLAND REMOVE ISLAND
NOTES
1.    DPW WILL REMOVE PARKING KIOSKS PRIOR TO CONSTRUCTION
2.    DPW WILL REMOVE ELECTRIC CAR CHARGER, CONTRACTOR TO PROTECT CONDUIT AND
BASE.
3.    CONTRACTOR WILL STOCKPILE EXISTING SIGNS AND DELIVER TO DPW AT 209 WELLS ST.
4.    CONTRACTOR SHALL REMOVE, ADJUST, AND RESET ALL STRUCTURES, HAND HOLES, AND
GATE BOXES AS REQUIRED FOR PARKING LOT AND SIDEWALK RECONSTRUCTION.
5.    EROSION OF SOIL AND SEDIMENTATION SHALL BE MINIMIZED BY USING THE FOLLOWING
EROSION CONTROL STANDARDS, WHICH ARE IN ADDITION TO ANY EROSION CONTROL
MEASURES REQUIRED BY THE GREENFIELD CONSERVATION COMMISSION AS PART OF THE
ISSUANCE OF A WETLAND RELATED PERMIT (NEGATIVE DETERMINATION OF APPLICABILITY
WITH CONDITIONS OR AN ORDER OF CONDITIONS).
TEMPORARY EROSION CONTROL MEASURES SHALL BE INSTALLED FOR THE
FOLLOWING:
   (I) ALL CONSTRUCTION AREAS THAT SLOPE TOWARD THE ROAD OR AN ABUTTING
PROPERTY SHALL REQUIRE A PROPERLY INSTALLED SILTATION FENCE AND/OR
BALED HAY BARRIER TO
    PREVENT SILTATION OF THE ROADWAY OR NEIGHBORING PROPERTY.
(II) ALL WETLAND AREAS SHALL BE PROTECTED BY A PROPERLY INSTALLED
SILTATION BARRIER. WORK THAT OCCURS IN OR WITHIN 100 FEET OF A WETLAND
RESOURCE AREA OR WITHIN 200 FEET OF A PERENNIAL RIVER OR STREAM
REQUIRES FILING WITH THE GREENFIELD CONSERVATION COMMISSION. IN
AREAS OUTSIDE THE JURISDICTION OF THE CONSERVATION COMMISSION BUT
WHERE THE GROUND SLOPES TOWARD A WETLAND AREA, A PROPERLY
INSTALLED SILTATION FENCE AND/OR BALED HAY BARRIER SHALL BE REQUIRED.
(III) STOCKPILES OF LOAM SHALL BE PROTECTED BY A SILTATION FENCE AND/OR
BALED HAY BARRIER. STOCKPILES THAT REMAIN ON SITE FOR LONGER THAN 30
DAYS SHALL ALSO BE SEEDED TO PREVENT EROSION. THESE MEASURES SHALL
REMAIN UNTIL ALL MATERIAL HAS BEEN PLACED OR DISPOSED OFF SITE.
6.    THE DURATION OF EXPOSURE OF DISTURBED AREAS DUE TO STRIPPING OF VEGETATION,
SOIL REMOVAL, AND REGARDING SHALL BE KEPT TO A MINIMUM.
7.    BALED HAY BARRIERS AND SILTATION FENCING ARE TO BE MAINTAINED AND CLEANED
UNTIL ALL SLOPES HAVE A HEALTHY STAND OF GRASS OR OTHER APPROVED VEGETATION.
8.    BALED HAY AND MULCH SHALL BE MOWINGS OF ACCEPTABLE HERBACEOUS GROWTH,
FREE FROM NOXIOUS WEEDS OR WOODY STEMS. NO SALT HAY SHALL BE USED.
9. ALL DISTURBED AREAS SHALL BE LOAMED AND SEEDED WITH GRASS OR OTHER APPROVED
VEGETATION.
10. AFTER ALL DISTURBED AREAS HAVE BEEN STABILIZED, THE TEMPORARY EROSION
CONTROL MEASURES ARE TO BE REMOVED. DISTURBED AREAS RESULTING FROM
REMOVAL OF THE TEMPORARY EROSION CONTROL MEASURES SHALL BE REPAIRED AND
SEEDED.
11. A TEMPORARY MUD TRACKING BED (CONSTRUCTION ENTRANCE) SHALL BE PUT IN PLACE
AT EACH SITE ENTRANCE WHERE NECESSARY. THIS TRACKING BED SHALL CONSIST OF A
????????????????????????????????? ?????????????????????????????????????????????
TWENTY (20) FEET IN LENGTH AND FIFTEEN (15) FEET IN WIDTH. THIS BED SHALL BE
MAINTAINED DURING CONSTRUCTION TO PREVENT TRACKING OR FLOWING OF SEDIMENT
ONTO THE PUBLIC RIGHT-OF-WAY AND SHALL BE REMOVED PRIOR TO THE PLACEMENT OF A
GRAVEL BASE AND PAVEMENT.
12. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONTROL BLOWING DUST AND
SOIL. DUST CONTROL SHALL BE USED DURING GRADING OPERATIONS IF THE GRADING IS
TO OCCUR WITHIN FIVE HUNDRED (500) FEET OF AN OCCUPIED RESIDENCE OR PLACE OF
BUSINESS AND MAY CONSIST OF GRADING FINE SOILS ON CALM DAYS ONLY OR DAMPENING
THE GROUND WITH WATER.
13. PERMANENT EROSION CONTROL AND VEGETATIVE MEASURES SHALL BE IN ACCORDANCE
WITH THE EROSION AND SEDIMENT CONTROL AND VEGETATIVE PRACTICES IN SITE
DEVELOPMENT GUIDES PUBLISHED BY THE U.S. DEPARTMENT OF AGRICULTURE, NATURAL
RESOURCES CONSERVATION SERVICE.
14. CONTRACTOR SHALL REMOVE ALL LIGHT FIXTURES, AND CATCH BASIN FRAMES/GRATES
AND RETURN THEM TO THE DPW AT 209 WELLS ST.
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HOPE STREET DESIGN
C1 2
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NOTES
1. MATCH CENTER OF PROPOSED SIDEWALK ELEVATION TO EXISTING GRADES UNLESS OTHERWISE INDICATED.
2. ALL SIDEWALKS TO HAVE A MAXIMUM CROSS SLOPE OF 1.6% AND SHALL DRAIN TOWARD ROADWAYS UNLESS
OTHERWISE NOTED.
3. INSTALL DETECTABLE WARNING PANELS TO ALL SIDEWALK RAMPS PER ADA AND MASSACHUSETTS AAB
REQUIRMENTS.
4. PROVIDE DOWELED CONNECTIONS WHERE PROPOSED CONCRETE SIDEWALKS AND RAMPS MEET EXISTING
CONCRETE SIDEWALKS AND CONCRETE DRIVEWAYS.
5. WHERE PROPOSED BITUMINOUS DRIVEWAY APRONS MEET EXISTING BITUMINOUS ROADWAYS SEAM SHALL BE
SEALED WITH EMULSION/TACK.
6. EXISTING CURB BOXES AND OTHER STRUCTURES TO BE RESET FLUSH WITH PROPOSED SIDEWALK AND
DRIVEWAY APRON GRADES.
7. EXISTING CURB AND GRASS TREE BELT TO REMAIN UNLESS OTHERWISE NOTED.
8. THE EXISTING SIDEWALK BASE SHOULD BE TESTED AT REGULAR INTERVALS AND SUPPLEMENTED WITH
ADDITIONAL MATERIAL TO PROVIDE ADEQUATE GRAVEL DEPTH.
9. REPLACE DRIVEWAY APRONS TO THE EXISTING WIDTH UNLESS OTHERWISE NOTED.
10. LOCATION OF UNDERGROUND UTILITIES ARE APPROXIMATE.
11. CONTRACTOR SHALL MAINTAIN ACCESS TO PRIVATE PROPERTIES AT ALL TIMES AND COORDINATE WITH
PROPERTY OWNERS DURING CONSTRUCTION.
12. CATCH BASINS WITHIN THE CONSTRUCTION DRAINAGE AREA SHALL BE PROTECTED WITH A SILTATION SACK.
13. ALL CONSTRUCTION AREAS THAT SLOPE TOWARD THE ROAD OR AN ABUTTING PROPERTY SHALL REQUIRE A
PROPERLY INSTALLED SILTATION FENCE AND/OR BALED HAY BARRIER TO PREVENT SILTATION OF THE
ROADWAY OR NEIGHBORING PROPERTY.
14. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONTROL BLOWING DUST AND SOIL. DUST
CONTROL SHALL BE USED DURING GRADING OPERATIONS IF THE GRADING IS TO OCCUR WITHIN FIVE HUNDRED
(500) FEET OF AN OCCUPIED RESIDENCE OR PLACE OF BUSINESS AND MAY CONSIST OF GRADING FINE SOILS
ON CALM DAYS ONLY OR DAMPENING THE GROUND WITH WATER.
15. CONTRACTOR TO PROTECT ALL PROPERTY PINS AND SURVEY MONUMENTS, ANY DISTURBED MONUMENTS
SHALL BE RESET BY A LICENSED LAND SURVEYOR AT THE CONTRACTORS EXPENSE.
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NOTES
1. MATCH CENTER OF PROPOSED SIDEWALK ELEVATION TO EXISTING GRADES UNLESS OTHERWISE INDICATED.
2. ALL SIDEWALKS TO HAVE A MAXIMUM CROSS SLOPE OF 1.6% AND SHALL DRAIN TOWARD ROADWAYS UNLESS
OTHERWISE NOTED.
3. INSTALL DETECTABLE WARNING PANELS TO ALL SIDEWALK RAMPS PER ADA AND MASSACHUSETTS AAB
REQUIRMENTS.
4. PROVIDE DOWELED CONNECTIONS WHERE PROPOSED CONCRETE SIDEWALKS AND RAMPS MEET EXISTING
CONCRETE SIDEWALKS AND CONCRETE DRIVEWAYS.
5. WHERE PROPOSED BITUMINOUS DRIVEWAY APRONS MEET EXISTING BITUMINOUS ROADWAYS SEAM SHALL BE
SEALED WITH EMULSION/TACK.
6. EXISTING CURB BOXES AND OTHER STRUCTURES TO BE RESET FLUSH WITH PROPOSED SIDEWALK AND
DRIVEWAY APRON GRADES.
7. EXISTING CURB AND GRASS TREE BELT TO REMAIN UNLESS OTHERWISE NOTED.
8. THE EXISTING SIDEWALK BASE SHOULD BE TESTED AT REGULAR INTERVALS AND SUPPLEMENTED WITH
ADDITIONAL MATERIAL TO PROVIDE ADEQUATE GRAVEL DEPTH.
9. REPLACE DRIVEWAY APRONS TO THE EXISTING WIDTH UNLESS OTHERWISE NOTED.
10. LOCATION OF UNDERGROUND UTILITIES ARE APPROXIMATE.
11. CONTRACTOR SHALL MAINTAIN ACCESS TO PRIVATE PROPERTIES AT ALL TIMES AND COORDINATE WITH
PROPERTY OWNERS DURING CONSTRUCTION.
12. CATCH BASINS WITHIN THE CONSTRUCTION DRAINAGE AREA SHALL BE PROTECTED WITH A SILTATION SACK.
13. ALL CONSTRUCTION AREAS THAT SLOPE TOWARD THE ROAD OR AN ABUTTING PROPERTY SHALL REQUIRE A
PROPERLY INSTALLED SILTATION FENCE AND/OR BALED HAY BARRIER TO PREVENT SILTATION OF THE
ROADWAY OR NEIGHBORING PROPERTY.
14. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONTROL BLOWING DUST AND SOIL. DUST
CONTROL SHALL BE USED DURING GRADING OPERATIONS IF THE GRADING IS TO OCCUR WITHIN FIVE HUNDRED
(500) FEET OF AN OCCUPIED RESIDENCE OR PLACE OF BUSINESS AND MAY CONSIST OF GRADING FINE SOILS
ON CALM DAYS ONLY OR DAMPENING THE GROUND WITH WATER.
15. CONTRACTOR TO PROTECT ALL PROPERTY PINS AND SURVEY MONUMENTS, ANY DISTURBED MONUMENTS
SHALL BE RESET BY A LICENSED LAND SURVEYOR AT THE CONTRACTORS EXPENSE.
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RIM 206.50
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UP 174
UP 174/7.5
RIM=222.53
RIM=222.00
RIM=215.93RIM=214.31
4" THICK
CONC. WALK
6" THICK
CONC. WALK
RAISE VALVE BOX
AS NECESSARY
SAWCUT EDGE, REMOVE EXISTING CURB,
WALK, PAVEMENT AND BASE
RESET GRANITE
TO 6" REVEAL
INSTALL GRANITE CURB
OWNER TO PROVIDE
SALVAGED GRANITE
FLUSH CURB AT LOW POINT
INSTALL GRANITE CURB
FLUSH CURB AT
LOW POINT
R5
.00
'
INSTALL 6" CONC. WALK AND ADA RAMP
RELOCATE SIGN
SALVAGE
GRANITE CURB
SALVAGE GRANITE CURBREMOVE WOOD RAILS
CLEAN AND PAINT METAL
ADD WIRE MESH
R5
.0
0' R5.00'
INSTALL GRANITE CURB
R5.00' R5
.00
'
SET RIM=231.60
SET RIM 224.83
SAW CUT DRIVEWAYPRESERVE EXISTING PAVEMENT
RELOCATE SIGN
SAWCUT EDGE, REMOVE EXISTING CURB,
WALK, PAVEMENT AND BASE
NEW WALK NEW WALK
RELOCATE STOP SIGN
SAWCUT EDGE, REMOVE EXISTING CURB,
WALK, PAVEMENT AND BASE
INCLUDE EXPANSION JOINT
ALONG BUILDING EDGE
INCLUDE EXPANSION JOINT
ALONG BUILDING EDGE
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HOPE STREET DESIGN
C3 4
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PROPERTY LINE
SURVEY BENCHMARK
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NOTES
1. MATCH CENTER OF PROPOSED SIDEWALK ELEVATION TO EXISTING GRADES UNLESS
OTHERWISE INDICATED.
2. ALL SIDEWALKS TO HAVE A MAXIMUM CROSS SLOPE OF 1.6% AND SHALL DRAIN
TOWARD ROADWAYS UNLESS OTHERWISE NOTED.
3. INSTALL DETECTABLE WARNING PANELS TO ALL SIDEWALK RAMPS PER ADA AND
MASSACHUSETTS AAB REQUIRMENTS.
4. PROVIDE DOWELED CONNECTIONS WHERE PROPOSED CONCRETE SIDEWALKS AND
RAMPS MEET EXISTING CONCRETE SIDEWALKS AND CONCRETE DRIVEWAYS.
5. WHERE PROPOSED BITUMINOUS DRIVEWAY APRONS MEET EXISTING BITUMINOUS
ROADWAYS SEAM SHALL BE SEALED WITH EMULSION/TACK.
6. EXISTING CURB BOXES AND OTHER STRUCTURES TO BE RESET FLUSH WITH
PROPOSED SIDEWALK AND DRIVEWAY APRON GRADES.
7. EXISTING CURB AND GRASS TREE BELT TO REMAIN UNLESS OTHERWISE NOTED.
8. THE EXISTING SIDEWALK BASE SHOULD BE TESTED AT REGULAR INTERVALS AND
SUPPLEMENTED WITH ADDITIONAL MATERIAL TO PROVIDE ADEQUATE GRAVEL DEPTH.
9. REPLACE DRIVEWAY APRONS TO THE EXISTING WIDTH UNLESS OTHERWISE NOTED.
10. LOCATION OF UNDERGROUND UTILITIES ARE APPROXIMATE.
11. CONTRACTOR SHALL MAINTAIN ACCESS TO PRIVATE PROPERTIES AT ALL TIMES AND
COORDINATE WITH PROPERTY OWNERS DURING CONSTRUCTION.
12. CATCH BASINS WITHIN THE CONSTRUCTION DRAINAGE AREA SHALL BE PROTECTED
WITH A SILTATION SACK.
13. ALL CONSTRUCTION AREAS THAT SLOPE TOWARD THE ROAD OR AN ABUTTING 
PROPERTY SHALL REQUIRE A PROPERLY INSTALLED SILTATION FENCE AND/OR 
BALED HAY BARRIER TO PREVENT SILTATION OF THE ROADWAY OR       
NEIGHBORING PROPERTY.
14. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONTROL BLOWING DUST
AND SOIL. DUST CONTROL SHALL BE USED DURING GRADING OPERATIONS IF THE
GRADING IS TO OCCUR WITHIN FIVE HUNDRED (500) FEET OF AN OCCUPIED RESIDENCE
OR PLACE OF BUSINESS AND MAY CONSIST OF GRADING FINE SOILS ON CALM DAYS
ONLY OR DAMPENING THE GROUND WITH WATER.
15. GRANITE CURBING TO BE SUPPLIED FROM STOCKPILE AT DPW YARD 209 WELLS ST.
RADIUS PIECES ARE NOT AVAILABLE.
16. CONTRACTOR TO PROTECT ALL PROPERTY PINS AND SURVEY MONUMENTS, ANY
DISTURBED MONUMENTS SHALL BE RESET BY A LICENSED LAND SURVEYOR AT THE
CONTRACTORS EXPENSE.
FENCE-WALL
WIDTH VARIES
SIDEWALK MATERIALS &
CB RIM SET 4" ABOVE
FINISHED GRADE
NOT TO SCALE
EXISTING CB
DEPRESSED TREEBELT W/ CATCH BASIN
NOTES
DETECTABLE WARNING PANEL
HANDICAP RAMP WITH GRASS TREE BELT
PARALLEL HANDICAP RAMP W/O FLARES
HANDICAP RAMP WITH FLARES
SIDEWALK EXPANSION JOINT
TYPICAL SIDEWALK DETAIL
TYPICAL STREET CORNER SIDEWALK RAMP
TYPICAL SIDEWALK RAMP
GRANITE CURB
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NOTE:
A 24 INCH WIDTH OF TRUNCATED DOME IS REQUIRED ON ALL WHEELCHAIR
RAMPS MEASURED BACK FROM THE EDGE OF ROAD.
THEY MAY BE CAST IN CONCRETE OR INSTALLED AS TILES OR OTHERWISE
PERMANENTLY APPLIED TO THE RAMP OPENING. THERE MUST BE A MINIMUM
OF 70% CONTRAST IN LIGHT REFLECTANCE BETWEEN THE DETECTABLE
WARNING AND AN ADJOINING SURFACE.
0.
5"
ALL THE FORM WORK, STEEL REPLACEMENT, CONCRETE MIX AND
CONCRETE TESTS, CONCRETE REPLACEMENT AND CURBING SHALL BE
SUBJECT TO INSPECTION AND APPROVAL BY THE TOWN ENGINEER OR
HIS REPRESENTATIVE.
EXPANSION JOINTS SHALL BE INSTALLED AS SHOWN AT INTERVALS NOT
TO EXCEED 30 FEET AND WHERE THE PROPOSED CONCRETE WORK ABUTS
ANY RIGID SURFACES. EXPANSION JOINT MATERIAL SHALL BE BITUMINOUS
PREFORMED EXPANSION JOINT FILLER (CONFORMING TO ASTM D994-71)
SET 1" BELOW THE SURFACE WITH JOINT SEALING COMPOUND OF THE
POLYURETHANE TYPE (CONFORMING TO ASTM CLASS 25 SUCH AS
SIKAFLEX 1A OR SONNEBORN NP1) SEALING THE TOP 1".
ALL SIDEWALKS ARE TO BE PITCHED AT A SLOPE OF 1.6% MAX. TOWARDS
THE STREET AND POSITIVELY DRAIN TO THE TOP OF THE CURB.
BROOM FINISH ALL WALKS UNLESS OTHERWISE DIRECTED.
6" CONCRETE SIDEWALKS AND HANDICAP RAMPS REQUIRES 9" OF
PROCESSED GRAVEL.
6" CONCRETE WALKS AT DRIVEWAY ENTRANCE REQUIRES 12" OF
PROCESSED GRAVEL.
4" CONCRETE SIDEWALKS REQUIRE A 6" PROCESSED GRAVEL BASE.
1.
2.
3.
4.
5.
6.
7.
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DETAILS
6D1
PRECAST CONCRETE & GRANITE CURB DETAIL
NEW AND RESET
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TYPICAL WALK CROSSING BITUMINOUS CONCRETE DRIVE
SIDEWALK SECTION
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TYPICAL BITUMINOUS CONCRETE CURB SECTION
WHERE TREE BELT
EXISTS NEW CURB OR
EXISTING CURB
NO SCALE
NO TREE BELT
WITH CURBING AND
TREE BELT
WITH CURBING AND NO TREE BELT
CATCH BASIN INLET PROTECTION
EXIST. DRIVE
SAW CUT
MATCH EXISTING
DRIVEWAY WIDTH
REGRADE & SEED
CONCRETE
REGRADE &
SEED
SAWCUT
CURB
RADIUS VARIES
BIT. CONC. DRIVE
1.6% MAX. SLOPE
4.5' TYPICAL
BIT. CONC
12' MIN.
TYPICAL
1" VERTICAL LIP
SAWCUT
CURB
REGRADE &
SEED
REGRADE & SEED
8% MAX. SLOPE8% MAX. SLOPE
8% MAX. 8% MAX.
SLOPE VARIES
TYPICAL DRIVE
WITH RADIUS
This drawing and design is the property of the Town of
Greenfield. It may not be used for any purpose other than
by the owner. The Town of Greenfield does not authorize
the reproduction or conveyance of any information
contained herein without prior written permission.RevNo Revision Note Date By Checked Designed by Checked byDate Rev Page
Drawing Name:
  /70DSC ---
Sheet
Greenfield Department of
Public Works
Engineering Department
s:
\d
sc
-c
ad
-w
or
d\
co
ns
t. 
pr
oj
ec
ts
\h
op
e 
st
re
et
 w
al
ks
\c
ad
\s
he
et
s\
d1
-d
2 
de
ta
ils
.d
w
g
2/5/2014 7
DETAILS
D2
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OLIVE STREET PLANTING
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Olive Street Green Belt: Planting List
Abbreviation Genus/Species Common Name / Cultivar Quantity
TREES
Acer Acer rubrum Red Maple 'Columnare' 1
Liq Liquidambar styraciflua American Sweet Gum 'Slender Silhouette' 3
Pl Plantanus occidentalis American Sycamore 1
SHRUBS
Ci Clethra alnifolia Summersweet 'Hummingbird' 3
Il Ilex verticilata Winterberry 'Red Sprite' 6
Il J Ilex verticilata Winterberry 'Jim Dandy' 0
PERENNIALS
Ach Achillea millefolium Yarrow 'Moonshine' 8
Asc Asclepias incarnata Swamp Milkweed 3
Ech Echinacea purpurea Purple Coneflower 'Magnus' 3
I Iris sibirica Siberian Iris 'Caesar's Brother' 14
Li Liatris spicata 'Kobold' Gayfeather 2
S Sporabolis heterolepsis Prairie Dropseed 9
T Tiarella cordifolia Foamflower (Native, not cultivar) 25
Notes:
Acer rubrum and Liquidamber are both columnar
varieties. Tiarella is the native plant and not a cultivar.
Plant placement and numbers may change depending
on variations in how the swales are constructed.
Prior to planting all plants shall be set in place for
review.
PRUNE 1.5 OF EXISTING
LEAF AREA - RETAIN
NATURAL FORM. PAINT
ALL CUTS OVER 1/2" O
WITH APPROVED TREE PAINT.
TURNBUCKLE
REINFORCED NEW
RUBBER HOSE 1/2" O
2" x 2" VERTICAL STAKES
DOUBLE #10 GA.
GAL. WIRE TWISTED
GROUND LINE
TO BE SAME
AS NURSERY
FINISH GRADE
IF FOLIAGE IS PRESENT
SPRAY WITH WILT PROOF
ACCORDING TO MFG's DIRECTIONS
TREE WRAP WITH 50%
OVERLAP - LAP ENDS DOWN,
DO NOT STAPLE
REMOVE BURLAP FROM
TOP 1/3 OF BALL, IF
PLASTIC, TOTALLY REMOVE
3" MULCH
TEMP. 3" EARTH
SAUCER RIM
SOIL MIX-SEE SPECS.
WELL COMPACTED SOIL MIX
SCARIFY SUBSOIL
12"
MIN.
18" MIN.
TYPICAL TREE PLANTING
2X WIDTH OF
ROOTBALL
ROOT CROWN TO BE
AT FINISH GRADE OR
1-2" ABOVE GRADE
FINISH GRADE
TILLED OR BROKEN
UP SOIL MIN 12" DEEP
2" SETTLED
LAYER OF MULCH
TYPICAL SHRUB PLANTING
NOTES: TYPICAL SHURB PLANTING, INDIVIDUAL PLANTING HOLE
1.  DIG PLANTING HOLE AT LEAST 2X THE WIDTH OF THE ROOT BALL OR CONTAINER.
2. SCARIFY SUBGRADE AND SIDES OF PLANTING HOLE WHEN PLANTING IN CLAY SOIL.
3. SET THE TOP OF THE ROOT BALL LEVEL WITH THE SOIL SURFACE, OR 1-2" ABOVE IF THE SOIL IS
PRONE TO SETTLING.
4. IF CONTAINER GROWN PLANT, GENTLY SLIDE PLANT OUT OF CONTAINER. DISTURB THE ROOTS.
5. IF B&B PLANT, REMOVE BURLAP FROM AT LEAST THE TOP 12 INCHES OF THE ROOTBALL,
WITHOUT DISTURBING THE ROOTBALL. REMOVE ALL CORD
FROM THE TRUNK. REMOVE BURLAP AND WIRE BASKET (IF PRESENT) FROM THE ROOT BALL.
6. BACK FILL THE PLANTING HOLE WITH EXCAVATED NATIVE SOIL, BROKEN UP OR TILLED. WATER
TO REMOVE AIR POCKETS. DO NOT ADD AMENDMENTS.
7. PLACE PINE STRAW OR BARK MULCH ON THE SURFACE TO A (SETTLED) DEPTH OF 1 TO 3
INCHES.
  
 
The Town of Greenfield is an Affirmative Action/Equal Opportunity Employer, 
a designated Green Community and a recipient of the “Leading by Example” Award 
 
 
 
 
 
 
 
 
 
 
 
January 11, 2017 
 
 
 
To whom it may concern, 
 
The Town of Greenfield hired Clayton D. Davenport Trucking, Inc. to reconstruct the 
municipal Chapman-Davis Street Parking Lot in Greenfield, MA.  The project was 
completed in the fall of 2014.  The design included the installation of bioretention areas 
and green islands as part of the BMP’s for the storm water management.  The contractor 
has installed all BMP’s correctly according to the technical specifications and plan 
details. 
 
Should you have any additional questions, please fell free to contact the Greenfield 
DPW-Engineering Division at (413) 772-1528. 
 
Sincerely, 
 
 
Alan Twarog 
Assistant Engineer 
 
 
 
 
 
 
City known as the Town of 
GREENFIELD, MASSACHUSETTS 
 
DEPARTMENT OF PUBLIC WORKS 
Town Hall   ●   14 Court Square   ●   Greenfield, MA  01301 
Phone 413-772-1528   ●   Fax 413-773-9593 
DPW@greenfield-ma.gov   ●   www.greenfield-ma.gov 
 
William F. Martin 
Mayor 

CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
CONSTRUCTION APRIL-MAY 2014 
VIEW LOOKING DOWNSLOPE FROM TOP OF PARKING 
LOT 
CENTRAL BIOSWALE IN THE MIDDLE OF THE PARKING 
LOT 
CENTRAL BIOSWALE 
LOOKING AT LOWER BIOSWALE AT DOWNSLOPE 
EDGE OF PARKING LOT .  FORMER AREA OF DIRECT 
DISCHARGE TO BURIED MAPLE BROOK CULVERT 
CENTRAL BIOSWALE – VIEW LOOKING UPSLOPE 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
CONSTRUCTION APRIL-MAY 2014 
  
CENTRAL BIOSWALE – VIEW LOOKING UPSLOPE LOWER BIOSWALE AT BOTTOM OF PARKING LOT.  
ELIMINATES DIRECT CONNECTION TO MAPLE BROOK 
CULVERT 
 
 
LOWER BIOSWALE  
 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
CONSTRUCTION June 2014 
PLANTED LOWER BIOSWALE 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
CONSTRUCTION June 2014 
 
NEW SHADE TREES ALONG PERIMETER OF PARKING LOT 
 
PLANTED LOWER BIOSWALE 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
CONSTRUCTION June 2014 
MIDDLE BIOSWALE – TREES PLANTED 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
September 25, 2014 
PLANTED LOWER BIOSWALE 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
September 25, 2014 
PLANTED LOWER BIOSWALE 
New trees along perimeter of parking lot 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
September 25, 2014 
New trees planted in parking lot islands 
MIDDLE BIOSWALE 
CHAPMAN STREET MUNICIPAL PARKING LOT – STORMWATER BMPS GREENFIELD 
ADDITIONAL PLANTS INSTALLED 2016 
LOWER BIORETENTION AREA 
  
 
BIORETENTION AREA IN THE CENTER OF THE PARKING LOT 
  
OLIVE STREET STORMWATER BMPS GREENFIELD 
CONSTRUCTION JULY 2014 
 ABOVE, OLIVE STREET TRAFFIC CALMING BUMP-OUTS WITH BIORETENTION AREAS PREPPED FOR PLANTINGS 
BELOW, BIORETENTION AREAS PLANTED. 
 
RIVER ROCK INSTALLED 
riverfok dncv  
OLIVE STREET - STORMWATER BMPs GREENFIELD 
September 2014 
BIOSWALES ON OLIVE STREET.  THE VIEW IS LOOKING DOWN OLIVE STREET FROM THE INTERSECTION OF OLIVE AND 
HOPE STREETS 
BIOSWALES ON OLIVE STREET.  THE VIEW IS LOOKING UP OLIVE STREET TO INTERSECTION OF HOPE AND OLIVE STREETS.  
BIORETENTION AREAS 2016 
ADDITIONAL PLANTS INSTALLED 

 Task 3 BMP Operation and Maintenance Plan 
 
 Operation and Maintenance Plan 
Town of Greenfield
Low Impact Development
Stormwater Infrastructure
Operation and Maintenance Plan
For more info: 
Part of the Greenfield 
DEP 14-04/319, “Using Low Impact 
Development Techniques to Manage 
Stormwater Runoff in Greenfield, MA”
Operation and Maintenance Plan
DEP 14-04/319, “Using Low Impact Development Techniques 
to Manage Stormwater Runoff in Greenfield, MA”
Owner of Stormwater Management Systems:
Town of Greenfield, Massachusetts
Mayor’s Office
Town of Greenfield
14 Court Square
Greenfield, MA 01301
Responsible Party for Operation & Maintenance of the Stormwater Systems:
Town of Greenfield Department of Public Works
Don Ouellette, Director
Town of Greenfield
14 Court Square
Greenfield, MA 01301
General:
This operation and maintenance plan has been prepared on behalf of the Town of Greenfield,
Massachusetts for use by its Department of Public Works to complete regular operation and 
maintenance of the DEP 14-04/319, “Using Low Impact Development Techniques to Manage 
Stormwater Runoff in Greenfield, MA” Project infrastructure. Record drawings for the Project 
are presented in Attachment A, and document its construction.
Introduction
Stormwater Infrastructure Locations
Description of Stormwater Infrastructure
Inspection and Maintenance Schedule
Stomwater Infrastructure Inspection Sheet
Stomwater Infrastructure Inventory Sheet
Attachment A: Record Drawings
................................................Page 5
................................................Page 6
..............................................Page 7-8
...............................................Page 9
...............................................Page 10
...............................................Page 11
...............................................Page 12
Table of contents 
Introduction
Regular inspection and maintenance of rain gardens and bioretention areas is critical to their 
effective operation. This document provides guidance for the Department of Public Works on 
maintenance activities that are typically required for these systems, along with the suggested 
frequency for each activity. 
The materials contained in this Low Impact Development (LID) Stormwater Infrastructure 
Operation and Maintenance Plan are intended to be used by the Department of Public Works 
for training staff and for quick reference. It is hoped that the checklists and inspection forms 
contained in this document will be utilized by Department of Public Works staff in the field.
This Stormwater Infrastructure Operation and Maintenance Plan was produced as part of the 
Greenfield Low Impact Development Project, funded by the U.S. Environmental Protection 
Agency and MassDEP. The project included the construction of two stormwater infrastructure 
projects, the design, fabrication and installation of interpretive signs, a review of and recommen-
dations for the Town of Greenfield’s regulations and zoning, and a public education and outreach 
program. This work took place from 2015 to 2017.
5
Location of swales, rain gardens and trees 
Chapman Street: Installed in 2015 
with funding from the Greefield LID 
project, these two bioretention swales 
are located on Town of Greenfield-
owned land in the Chapman Street 
parking lot, one in the center of 
the lot and one at the lowest point 
in the lot. Trees are located in the 
bioretention swales, parking lot 
islands and in the tree belts adjacent 
the parking lot.
Olive Street: Installed in 2015 with 
funding from the Greefield LID 
project, these Town of Greenfield-
owned tree belts on the south side 
of Olive Street contain three rain 
gardens. Trees are located in the rain 
gardens.
6
Description of stormwater infrastructure: Chapman Street
In the Chapman Street parking lot there are two bioretention swales. The 
upper one is centrally located in the parking lot and captures a portion 
of runoff from the upper part of the parking lot. Low areas in the swale 
are filled with river rocks and provide places for stormwater to pool and 
soak in. A storm drain takes up extra stormwater during heavier rains.
The second of two swales is located at the lowest end of the parking lot 
and takes in stormwater not captured by the other swale. 
Both swales have curb cuts to allow stormwater to flow into them. They 
are both planted with ornamental grasses, perennials, shrubs and trees. 
In addition to the swales, the parking lot has a number of trees planted 
in tree belts and islands. 
Two interpretive signs will be installed in the Chapman Street parking 
lot in spring of 2017.
Curb cuts in the swales allow stormwater to flow into the swale.
The Chapman Street parking lot 
bioretention swales capture and 
infiltrate stormwater. 
As they mature, trees in the tree belts and islands  in 
the Chapman Street parking lot will provide shade 
on the parking lot as well as on adjacent streets.
upper swale
lower swale
lower swale
tree belt
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Description of stormwater infrastructure: Olive Street
Curb cuts at the top of two of three 
gardens allow stormwater to enter the 
gardens and soak into the ground. A 
drain is located in the center of eastern-
most garden to handle excess stormwater. 
Areas of stone also provide places where 
excess water can pool and soak in. In 
addition to flowering plants and grasses 
that come back each year (perennials), 
there are some woody shrubs and trees 
located within the gardens.
lower sign
upper sign
Lower 
rain garden
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Rain garde s along Olive Street capture 
stormwater flowing off the street.
Grasses and perennials provide beauty in the streetscape, 
as well as habitat for pollinators, birds and other wildlife.
Interpretive signs tell passersby how the gardens function.
upper sign
Description of stormwater infrastructure: Olive Street
TASK JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
Visual Inspection: Check inlets and drains for blockages of 
leaves, debris and/or build-up of silt. Clear inlets and drains and 
sweep parking lot as needed.
Visual Inspection: Check for soil erosion. Repair as needed. 
Sign Installation: Place signs in the ground sockets. Clean and 
touch up signs as needed.
Sign Removal: Remove signs from the ground sockets for the 
winter and cap sockets. Store carefully so they are not damaged.
Spring Cleanup: Rake out or leaf-blow rain gardens and swales. 
Pick up trash. Remove sediment build-up. Clear drains.
Summer Checkup: Weed rain gardens and swales. Pick up 
trash. Remove sediment build-up. Clear drains.
Fall Cleanup: Cut down and/or weed whip all plants, except 
woody trees and shrubs.* Rake or leaf-blow out rain gardens 
and swales. Pick up trash. Remove sediment build-up. Clear 
drains.
Tree Care: Trim any dead or broken tree and shrub limbs, as 
well as any obstructing pedestrians or motorists. Apply hard-
wood mulch around trees.
Stormwater infrastructure inspection and maintenance schedule:
*Weed whips must not be used near the base of trees. Scarring of tree trunks with 
weed whips can harm or kill trees.
Estimated Operations and Maintenance Budget:
The Town of Greenfield is responsible for the long-term operation and maintenance of the project infrastructure. Maintenance of LID infrastructure 
can be less labor-intensive and costly than maintenance of conventional infrastructure (think grassy strips that require mowing all summer long). 
With basic training, maintenance can be conducted as part of the DPW’s regularly scheduled maintenance of other town-owned stormwater 
infrastructure.  It is recommended that the DPW budget approximately $1,200 to perform recommended inspections. The DPW may wish to consider 
enlisting the assistance of volunteers to assist with the maintenance.
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LID Stormwater Infrastructure Inspection Sheet
BMP ID or Description:  
BMP Location
Inspector’s Name
Date of Inspection Date of Previous Inspection
Type of Inspection:
           Regular                         Pre-Storm Event                         During Storm Event                       Post-Storm Event
Weather conditions at time of inspection:
Maintenance Activity Is condition of BMP satisfactory? Corrective action taken, if any:
Check inlets and drains for blockages             yes                  no
Check for soil erosion             yes                  no
Install / Remove interpretive signs             yes                  no
Conduct spring clean-up             yes                  no
Conduct summer check-up             yes                  no
Conduct fall clean-up             yes                  no
Conduct tree care             yes                  no
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LID Stormwater Infrastructure Inspection Sheet Inventory of LID Stormwater Infrastructure
BMP ID or Description Location BMP Type Inspection      Frequency Date of Last Inspection Notes
Chapman Street Parking Lot Chapman/Davis Street Bioretention swales Quarterly
Chapman Street Trees Chapman/Davis Street Trees in tree belts and islands Quarterly
Olive Street Tree Belts Hope Street Rain Gardens Quarterly
11
Attachment A
Record Drawings: Chapman Street and Olive Street
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See following pages.
 Task 4 – Education and Outreach Program 
 
 Public Outreach Materials 
 
o Interpretive signs for Chapman/Davis parking lot 
 and Olive Street 
o GreenScapes Challenge 
o Presentations 
 
 
for clean rivers
soak up    rainthe How is this parking lot working for cleaner water and a greener Greenfield?
HIGHER 
PROPERTY 
VALUES
IMPROVED 
AIR 
QUALITY
Rain garden
soaks up rain water 
and filters it slowly 
into the ground 
Trees catch and 
evaporate rain water Rain garden
plants provide 
habitat for 
pollinators and 
birds
LED Lights
reduce energy 
costs
Pooling rain gets 
soaked up slowly by soil
Soil cleans stormwater 
as it is soaked up
Cleaned stormwater 
seeps through gravel 
into the ground
How does a rain garden work?
Two 
rain gardens 
in this parking lot 
soak up and clean 
rain before it soaks 
into our ground water 
and flows into 
our rivers
Tree belt
soaks up 
rain
Charging station 
provides energy 
for electric vehicles
IMPROVED 
WATER 
QUALITY 
COOLER AIR 
& ENERGY 
SAVINGS 
You can build a simple 
rain garden on your property 
with little more than a pencil 
and paper, a shovel, 
some mulch and rain 
garden plants.
Sound 
complicated?
It’s not!
Stormwater flows 
through curb cuts
Perforated pipe drains 
cleaned water to rivers
For more info: LEARN HOW: http://goo.gl/FAA8Vt
t  
for clean rivers
soak up    rainthe How do rain gardens improve the Green River’s 
water quality?
We are in a watershed!
A watershed is an area of 
land in which all water drains 
to a water body, such as the 
Green River. What we do 
in every yard and on every 
property in the watershed, 
like installing rain gardens 
in this parking lot, can help 
protect the Green River. 
You are here.
Chapman-Davis Street 
Parking Lot
Stormwater runoff can 
carry motor oil, dog poop, 
yard chemicals, cigarettes, 
trash and more into our 
rivers. Our careful use and 
disposal of these items 
and more can keep our 
rivers clean.
Natives  Attrac t  Natives !
Deerfield 
River
Green River
Connecticut 
River
Main St
C
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an
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t
D
av
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t
Town 
Hall
What is a rain garden?
A rain garden is a dug-out and 
landscaped area that allows 
stormwater runoff from roofs, 
driveways, parking lots, and 
lawns to pool and be filtered 
and soaked into the ground. 
Rain gardens reduce 
the amount of polluted 
stormwater runoff flowing 
directly into storm drains 
and rivers, including the 
Green River. Rain gardens 
can also be beautiful and can 
attract songbirds, butterflies, 
and pollinators.
Landscaping for wildlife restores 
critically needed habitat. Using 
native plants in your rain 
gardens can attract butterflies, 
dragonflies, frogs, turtles, toads, 
and birds who depend on habitat 
found in rain gardens for food, 
shelter, and water. 
To the Green River
Water flows into garden 
through curb cuts
Soil and gravel 
soak up and 
clean stormwater
Plant roots remove 
pollution in water
Plants remove pollution 
in water and attract birds, 
butterflies, and bees
Swallowtail  Butte
rfly Goldfinch Honey Bee
Hummingbird
Rain gardens
 in this parking lot 
clean stormwater 
before the water enters 
storm drains and the 
Green River. 
Did you know 
Greenfield is home to 
three major rivers? See 
if you can find them 
on the map!
For more info: 
Perforated pipe drains 
cleaned water to river
All photos from Creative Commons. Attributions at http://goo.gl/nCJIUg
*
*These are surfaces that water cannot soak into, such as 
roads, sidewalks, parking lots, and rooftops.
Dirty water settles in 
ponding area instead of 
draining directly to rivers
Green Darner Dragr
onf
ly
road 
salt 
& sand
Stormwater runoff carries pollution 
into our streams and rivers
Common things that 
POLLUTE our streams 
and rivers:
for clean rivers
soak up    rainthe 
fertilizers 
 household 
chemicals
Main St
Fe
de
ra
l S
t
Olive St
H
op
e 
St
car oil 
& grease
dog 
waste
cigarette 
butts  
other
trash
For more info: 
www.frcog.org
www.greenfield-ma.gov
Green River
One inch of rain 
on just this block shown 
in yellow equals 200,000 
gallons of water
- about 5,000 bathtubs
You are here
Rain gardens help soak up and filter 
dirty stormwater before the water 
flows into our streams and rivers
Asclepias incarnata
Swamp Milkweed
Clethra alnifolia
Summersweet
Ilex verticillata
Winterberry
Echinacea purpurea
Purple Coneflower
For more info: 
www.frcog.org
www.greenfield-ma.gov
Why not plant 
your own 
rain garden?
Great native plants for rain gardens:
for clean rivers
soak up     rainthe 
Clean 
stormwater 
soaks into the 
ground or storm 
drain
Stormwater 
flows into the 
rain garden
gutter
A raingarden removes pollution and cools hot  
stormwater runoﬀ from rooftop 
that kills valuable wildlife.
The root zone 
helps absorb runo 
so that soil creatures 
can clean the water.
what a rain garden does
the plants
the design
False Blue Indigo
Baptisia australis
Red Columbine
Aquilegia canadensis
Large Leaf Aster
Eurybia macrophylla
Wild Geranium
Geranium maculatum
Beardtongue
Penstemon digitalis
Prairie Onion
Allium stellatum
Bee Balm
Monarda didyma
Blue Lobelia
Lobelia siphilitica
Wreath Goldenrod
Solidago caesia
Switch Grass
Panicum virgatum
Wild Bergamon
Monarda fistulosa
Black-Eyed Susan
Rudbeckia fulgida var sullivantii
Joe Pye Weed
Eupatorium purpureum
570 sq ft
105 sq ft
5% Grade
30% Grade
water savings
We have an annual rainfall of 50 inches. This garden cleans over 
25,000 gallons/year! 
  
1 inch rain X (105 sq ft + 570 sq ft ) =   56 cu ft or 420 gallons 
That equals 262 toilet ﬂushes ! 
The rain garden  is an inverted pyramid with an area of 
(1.3 ft X 12 ft X 13 ft) / 3 = 67.6 cu ft.
  
Rain Garden
Wreath
Goldenrod
Wild 
Geranium
Wild 
Geranium
Switchgrass
Switchgrass
Switchgrass
Switchgrass
Red Columbine
Red Bee Balm
Prairie
Onion
Prairie
Onion
Wild
Bergamont
Wild
Bergamont
Joe Pye 
Weed
Blue
Lobelia
Blue
Lobelia
False
Blue 
Indigo
False Blue
IndigoBlack-Eyed 
Susan
Black-Eyed 
Susan
Black-Eyed
Susan
Large
Leaf
Aster
Large
Leaf
Aster
Beard-
tongue
Beardtongue
Beard-
tongue
5 100
feet
Gir ls  C lub of 
Greenf ie ld
Photos courtesy of 
New England Wildflower Society
413.512.0644 | ask@future-lands.com
resilient landscape planning & design
Design Courtesy of
For more info: 
www.frcog.org
www.greenfield-ma.gov
F r i
e n d s  o f  t h e  F l ow e r s
April May June July August September October
Prairie Onion
Red Columbine
False Blue Indigo
Large Leaf Aster
Joe Pye Weed
Wild Geranium
Blue Lobelia
Wild Bergamon
Bee Balm
Wreath Goldenrod
Black-Eyed Susan
Beardtongue
Switch Grass
Photos courtesy of 
New England Wildflower Society
413.512.0644 | ask@future-lands.com
resilient landscape planning & design
Design Courtesy of
For more info: 
www.frcog.org
www.greenfield-ma.gov
Butterflies
Bees
Wasps
Song Birds
Hummingbirds
pearl  rhodes 
e lementary 
school rain garden
april may june july august september october
butterflies song birds
bees
wasps hummingbirds
what creatures visit our rain garden?
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Swit
ch Grass
Wr
eath 
Goldenrod
Br
own
-Eyed Susan
Bear
dtongue
Wild
 Bergamot
Pu
rple
 Cone Flower
Bee Balm
Wild
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Photos courtesy of 
New England Wildflower Society
413.512.0644 | ask@future-lands.com
resilient landscape planning & design
Design Courtesy of
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you are 
here
this rain garden can clean over 188,500 gallons 
of rain water per year before returning it to 
the ground equaling 117,812 toilet flushes!*
*based on an annual precipitation of 50” and 1.6 gallons/flush
Source: http://water.usgs.gov/edu/activity-howmuchrain.
*
overf ow
gutter
a rain garden removes pollution 
and cools hot stormwater 
runoﬀ from rooftops that 
could harm or kill valuable wildlife.
the root zone helps absorb runoﬀ so that 
 creatures living in the soil can clean the water.
what does it do?

























 Soak up the rain  
  for clean rivers 
April showers bring stormwater... 
How stormwater savvy are you? Take 
our brief survey and learn more about  
stormwater and  
clean rivers! 
Survey pick-up and  
drop-off at Greenfield 
Town Hall or take the 
survey online at: 
www.surveymonkey.com/s/greenfieldLID2015 
Project funded by MassDEP s.319 grant & the Mass Environmental Trust 
 Soak up the rain  
  for clean rivers 
April showers bring stormwater... 
How stormwater savvy are you? Take 
our brief survey and learn more about  
stormwater and  
clean rivers! 
Survey pick-up and  
drop-off at Greenfield 
Town Hall or take the 
survey online at: 
www.surveymonkey.com/s/greenfieldLID2015 
Project funded by MassDEP s.319 grant & the Mass Environmental Trust 
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drop-off at Greenfield 
Town Hall or take the 
survey online at: 
www.surveymonkey.com/s/greenfieldLID2015 
Project funded by MassDEP s.319 grant & the Mass Environmental Trust 
 Soak up the rain  
  for clean rivers 
April showers bring stormwater... 
How stormwater savvy are you? Take 
our brief survey and learn more about  
stormwater and  
clean rivers! 
Survey pick-up and  
drop-off at Greenfield 
Town Hall or take the 
survey online at: 
www.surveymonkey.com/s/greenfieldLID2015 
Project funded by MassDEP s.319 grant & the Mass Environmental Trust 
 
                    
  
 
 
 
  
  
 
 
 
 
 
 
  
Thank you for taking the time to participate in this survey. The Town of Greenfield is working 
with the Franklin Regional Council of Governments – the FRCOG – and Greening Greenfield to 
develop and implement a stormwater education and outreach program. Your answer to this 
brief survey will help us tailor the program to residents’ needs. This survey will take about 10 
minutes to complete. Your responses will be completely anonymous. We appreciate your 
input! 
PLEASE RETURN COMPLETED SURVEYS TO GREENFIELD TOWN HALL SERVICE CENTER BY APRIL 30, 2015  
 
 
 
This survey focuses on stormwater runoff. Stormwater runoff is rain that flows over the land to storm drains in 
streets and parking lots and does not soak into the ground. 
 
 
1. Based on your current knowledge, how would you rate the overall water quality of the rivers, streams 
and ponds in Greenfield? 
□ Poor 
□ Fair 
□ Good 
□ Excellent 
□ I don’t know 
 
 
2. What do you think is the biggest potential problem for Greenfield’s rivers, streams and ponds? (Please 
choose 1) 
□ Litter (trash dumped into rivers, streams and ponds) 
□ Wastewater from industries 
□ Wastewater from sewage treatment plant 
□ Stormwater runoff from parking lots, streets and yards 
□ Runoff from farms and agricultural lands 
□ I don’t know 
Other (please specify):  
  Soak up the rain  
  for clean rivers 
Public Survey 
Also available online at www.surveymonkey.com/s/greenfieldLID2015 
 
 
 
 
 
3. Stormwater runoff can affect the water quality of the town’s streams, ponds, wetlands and rivers. 
□ True 
□ False 
□ I don’t know 
 
 
 
4. Greenfield residents can help improve the quality of stormwater runoff. 
□ True 
□ False 
□ I don’t know 
 
 
 
5. Rain flows off rooftops, down gutters and into storm drains in streets. Where do you think the 
stormwater in your neighborhood goes next? 
□ Sewer (wastewater treatment plant) 
□ Water body (stream, brook, river) 
□ Ground 
□ I don’t know 
Other (please specify): 
 
 
 
 
 
 
 
6. These are the most common things in stormwater that pollute rivers and streams. Which do you think are 
the biggest threat? (pick three or less) 
□ Trash (litter) 
□ Soil (erosion, dirt) 
□ Oil & gas 
□ Road sand and salt 
□ Fertilizers and pesticides 
□ Pet waste 
□ I don’t know 
Other (please specify): 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
7. Which of these best describes how you dispose of your dog’s waste? 
□ I don't have a dog 
□ Don’t pick it up (leave it on the lawn/sidewalk) 
□ Put it in the storm drain 
□ Throw it in the trash 
□ Throw it in the woods 
□ Flush it down the toilet 
Other (please specify): 
 
 
 
 
 
 
8. Which of these best describes where do you most often wash your vehicle? 
□ I don't have a vehicle (please skip to questions 10) 
□ In the driveway 
□ In the street 
□ On the lawn 
□ At a car wash 
Other (please specify): 
 
 
 
 
 
 
9. Which of these best describes where you dispose of used motor oil and antifreeze when performing 
vehicle maintenance? 
□ I don't do my own vehicle maintenance 
□ In the trash 
□ Down a household drain 
□ In the street 
□ Down the storm drain 
□ On the lawn 
□ At the Transfer Station 
Other (please specify): 
  
 
 
 
 
 
 
 
 
 
 
10. Which of the following best describes how you maintain your lawn and garden? 
□ I don’t need or am not responsible for lawn and garden maintenance. (Please go to Question 15) 
□ I or someone in my house maintains the lawn and garden 
□ I hire someone to do some or all of the lawn and garden maintenance 
 
11. Which of the following products are used by you or someone you hire to maintain your lawn and 
garden? (check all that apply) 
□ Chemical (synthetic) or slow release fertilizer 
□ Organic fertilizer 
□ Pesticides 
□ Round-Up or similar herbicides for weeds 
□ A weed-and-feed product 
□ No products are used 
□ I don’t know 
Other (please specify): 
 
 
 
 
 
12. How are your grass clippings, small branches and leaves disposed? 
□ Sweep yard waste into the street 
□ Compost or brush pile 
□ Use a mulching mower 
□ Dispose of yard waste through town trash pick-up or take to Transfer Station 
□ Hauled away by lawn service 
Other (please specify): 
 
 
 
 
 
13. Typically, how often do you water your lawn? 
□ I don't water my lawn (please skip to question 15) 
□ Less than 1 time per week 
□ More than 1 time per week 
 
14. How do you water your lawn? Check all that apply. 
□ Built in irrigation system 
□ Rain barrel 
□ Sprinkler attached to a hose 
Other (please specify): 
  
 
 
 
 
 
 
 
 
 
 
15. How do you dispose of the following excess or expired household products? 
 
Don’t 
dispose 
of 
Pour 
down 
the 
drain 
Put in 
the 
trash 
Pour 
down 
the 
storm 
drain 
Pour 
on the 
lawn 
or 
street 
Drop off at 
the Town’s 
Household 
Hazardous 
Waste 
Collection 
site 
Drop off 
at Police 
Station 
drug 
take-
back 
kiosk 
Paint        
Solvents and paint thinners        
Old pool chemicals        
Pesticides/herbicides 
(including those now banned) 
       
Harsh cleaning chemicals        
Acids        
Prescription drugs        
 
 
ABOUT YOU 
16. Your age:        17. Your gender: 
□ 17 and under 
□ 18 to 24 
□ 25 to 44 
□ 45 to 64 
□ 65 to 74 
□ 75 and over 
 
18. Where do you live?      19. Do you own or rent your home?   
□ I live within 1 mile of Town Hall   □   Own 
□ I live more than 1 mile from Town Hall  □   Rent 
□ I don’t live in Greenfield 
□ I work in Greenfield but don’t live in town 
What town do you live in, if not Greenfield: 
 
 
 
 
 Thank you for taking the time to complete this survey! Your responses will be used to develop a 
stormwater education and outreach program for the Town of Greenfield. 
 
 If you want to hear about upcoming workshops and other project-related events, please send an email 
to kmacphee@frcog.org with GREENFIELD Stormwater in the subject line and you will be added to our 
project email list. 
 
 Information about the project will also be posted on the following websites: 
Town of Greenfield at www.townofgreenfield.org 
FRCOG at www.frcog.org 
Greening Greenfield at www.greeninggreenfield.org 
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August 16, 2016
August 23, 2016
The FRCOG ran a series of weekly posts on 
their Facebook page, highlighting each element 
of the Greenscape Challenge and providing a 
link to the Challenge, as well as other photos 
and posts related to the Challenge. These posts 
were shared by Sustainable Greenfield and other 
groups and individuals on Facebook.
Greenfield LID Social Media Outreach
August 30, 2016
August 30, 2016
Greenfield LID Social Media Outreach (cont.)
Online information on the Greenscape Challenge 
included posts on the Town of Greenfield’s website in 
their “Latest News” and on their calendar.
Greenfield LID Online Outreach
Greenfield LID Online Outreach (cont.)
The FRCOG’s website has also featured information about the 
Greenscape Challenge, including these two posts as well as 
links to these posts in “Latest News”.
The flyer and fact sheet on dog poop and 
water quality are being displayed at area pet-
related businesses, inluding veterinarian’s 
offices and dog grooming businesses. 
Animal Crackers, a pet supply store in 
Greenfield posted the flyer in their front 
window.
Greenfield LID Outreach via Local Businesses
Greenfield LID Outreach via Project Partners
Fact sheets and flyers are available on the 
general information display in the entry 
of the Greenfield Town Hall. Copies of the 
Greenscape Challenge form are available 
in the Town Hall’s Service Center, and dog 
poop related materials are available in the 
Clerk’s Office, where citizens go to update 
their dog licenses.
Copies of the Greenscape 
Challenge form are available 
in the  Greenfield Planning 
Office on Main Street, and 
large-format posters are 
displayed in the Planning 
Office’s windows facing 
Main Street. Participants 
can also pick up a 
Greenscape Challenge yard 
sign at the Planning Office. 
The Greenscape Challenge form is available in 
the reception area of the FRCOG’s offices at the 
Olver Transit Center and a poster is on display at 
the Transit Center’s main entrance. Yards signs 
are also available at the FRCOG’s reception desk.
Greenscape Challenge Findings
February 1, 2017
For more info: 
Part of the Greenfield 
DEP 14-04/319, “Using Low Impact 
Development Techniques to Manage 
Stormwater Runoff in Greenfield, MA”

The goal of the Greenscape Challenge is to provide Greenfield residents and others with clear 
steps they can take with their lawns, gardens and other outdoor spaces to improve the water 
quality of streams and rivers, and the environment in general. 
The Greenscape Challenge, part of the Town of Greenfield’s DEP Project #14-04/319, 
“Using Low Impact Development Techniques to Manage Stormwater Runoff in Greenfield, 
MA”, is a collaboration between the Town of Greenfield, Greening Greenfield and the 
Franklin Regional Council of Governments. Once the project closes, it is hoped that 
Greening Greenfield can continue to promote the Greenscape Challenge to community 
members.
Findings provided in this document are as of February 1, 2017. The online Greenscape 
Challenge tool will remain open for 2017 so that additional residents can participate in the 
coming year.
Introduction
3
What actions are respondents already doing or will try to do?
I will recycle oil, antifreeze and 
other fluids.
I will never dump any chemicals, fluids 
or dog poop down a storm drain.
I will wash my car at a car wash or on 
my lawn so that soapy water does not 
run into the storm drains.
I will plant a tree(s) on my property 
or tree belt to soak up rain and reduce 
stormwater runoff.
I will reduce my lawns and will replace 
them with no-mow grass or gardens.
I will eliminate lawn and garden prod-
ucts not labeled as non-toxic or organic.
I will follow instructions for using or-
ganic lawn and garden products.
I will dispose of dog waste in a trash 
receptacle or toilet or will compost it in 
a separate compost bin.
I will install a rain barrel and will use 
the collected water for watering my 
gardens and lawn.
I will use compost bins for food scraps, 
lawn clippings and other yard debris, 
or take them to the transfer station.
I will plant a flower garden to help 
absorb rainwater and to provide beauty 
and habitat for birds and pollinators.
Continued next page
Am already doing! Will try to do Not applicable/not interested
Findings
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What actions are respondents already doing or will try to do? (cont.)
I will maintain an un-mowed native plants 
buffer  next to water bodies & paved sur-
faces to trap excess water & fertilizers.
I will install a rain garden to reduce 
stormwater run off and to provide 
habitat for birds and pollinators.
I will plant food gardens to decrease 
lawn, increase pollinator food and de-
crease trips to the grocery store.
I will mow my lawn with a manual or 
electric mower.
Before I buy a lawn or garden tool that I 
need for one job, I will check to see if I can 
borrow it from a friend or neighbor.
I will replace my paved driveway and other 
paved surfaces with permeable pavers or 
gravel to reduce stormwater runoff.
I will add a green roof to my garage, out-
building or other roof.
I will join the Greenfield Tree Committee, a 
non-profit citizen group focused on pro-
moting a strong and resilient urban forest.
I will join Greening Greenfield, a citizen 
group focused on making Greenfield a 
more sustainable and vibrant place to live.
Respondents are already taking many actions around their properties to reduce stormwater run-off and to protect 
the  environment in general. Seven Greenscape Challenge actions are already being taken by 3/4 of respondents. 
Actions most selected by respondents as ones they will try to do include planting trees, reducing lawn, installing 
rain barrels and rain gardens, and reducing impermeable surfaces. Actions respondents are least able or interested 
in doing include adding a green roof. Thirty four percent of respondents said that would try to join the Tree Com-
mittee and 41% said they would try to get involved with Greening Greenfield.
Am already doing! Will try to do Not applicable/not interested
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Greenfield
Other town in 
Franklin County
Other town outside 
Franklin County
Where do respondents live?
Facebook
Newspaper
FRCOG website
Town of Greenfield website
Greening Greenfield email
Friend
Other
Where did respondents hear about the Challenge?
As of February 1, 2017, sixty people have reponded to the Greenscape Challenge. Nearly 79% live in  
Greenfield. About 8% live in other towns in Franklin County while about 13% live outside Franklin County.
Respondents primarily found out about the Greenscape Challenge from a Greening Greenfield email, 
or from Facebook or the newspaper.  Of those respondents who selected “other” as how they found out 
about the Challenge, a yard sign was the most common way they found out about the Challenge.
6
How many respondents took the challenge?
Over 92% of respondents elected 
to take the Greenscape Challenge. 
About 8% opted not to take the 
Challenge. Using additional social 
media and email invitations might 
encourage some of the respondents 
who chose not to participate to do 
so at a later date.
Do respondents rent or own their home?
Nearly 86% of respondents own 
their home while over 14% rent. 
It is positive to see that renters are 
taking the challenge and are able to 
take action at their homes and sur-
roundings, even though they do not 
own the property.
Next steps for the Greenscape Challenge might be to use social media and 
Greening Greenfield email blasts to raise awareness of the program. Tabling with 
information at various events such as the Franklin County Better Greener Living 
Show would help increase exposure and participation. This outreach could hap-
pen in the spring and summer of 2017, when people are spending time in their 
yards. Offering workshops on a number of these actions would also be helpful. 
7
Greenfield LID Outreach via Project Partners (cont.)
Greening Greenfield sent this email 
announcement to its 1,000+ members 
on September 27th
Press for Greenfield LID
Greenfield Recorder ran this article 
online on September 26th and in their 
print version on September 27th.
Press for Greenfield LID (cont.)
A video featuring the Greenscape Challenge 
began to air on Greenfield Community 
Television on September 15, 2016. It can be 
viewed here: http://gctv.org/videos/keep-our-
river-clean.
Greenscape Challenge
Toolkit
Take the Greenscape Challenge:
https://www.surveymonkey.com/r/GreenscapeChallenge
For more info: 
www.frcog.org
www.greenfield-ma.gov
What’s the problem?
When it rains, fertilizers, pesticides and other chemicals 
can get washed from your yard and garden into storm 
drains, which flow into our rivers and streams. In 
addition to degrading water quality, pesticides can kill 
wildlife in rivers and streams, and fertilizers can cause 
algal blooms, which take oxygen out of our waterways 
- oxygen that fish need to survive. If you must use 
chemicals in your yard and garden, carefully read all 
labels and apply the products only as directed. 
Organic lawn and garden care practices (no chemical 
pesticides or fertilizers) are a wise environmental 
choice and can save you money. Follow the below 
practices to reduce or eliminate chemical use.
Here’s the dirt on soil
Have your soil professionally 
tested. The basis of a low- or 
no-chemical lawn or garden is 
balanced soil that is nutrient-
rich. If your soil isn’t healthy, 
your lawn and gardens wont be 
healthy. 
Find out your soil’s pH and other characteristics by 
sending a sample to the soil lab at the University of 
Massachusetts. For a small fee, you will receive an 
analysis and recommendations for improving your 
soil. Some local nurseries also provide soil sample 
analyses.
http://soiltest.umass.edu/ or call 413-545-2311
Yard maintenance and water quality
FAC T SHEET
Here’s what you can do:
• Use fertilizers sparingly. Lawns and gardens likely 
need less fertilizer than you might think. 
• Use organic fertilizers.
• Never fertilize before a rain storm (fertilizers can 
be washed into storm drains and water bodies.)
• Keep fertilizer off of paved surfaces. Sweep any 
fertilizer from paved surfaces onto the lawn.
• Use commercially available compost or make 
your own using garden waste.
• Don’t bag grass clipppings. Use a mulching lawn 
mower to regularly cut your grass - and naturally 
fertilize your lawn in the process!
• Maintain an unmowed buffer strip of native 
plants next to water bodies and paved surfaces 
to trap excess fertilizers.
• Grow an organic garden (no pesticides or 
fertilizers).
For more info: 
www.frcog.org
www.greenfield-ma.gov
What’s the problem?
When rain falls on impervious surfaces such as 
rooftops, roads, parking lots and driveways, it runs 
off into storm drains and into our rivers and streams. 
Stormwater runoff picks up pollution such as fertilizer, 
pesticides, sediment, motor oil, litter, and pet and yard 
waste as it flows overs hard surfaces. The pollution in 
stormwater runoff then ends up in our streams and 
rivers.
What are other rain garden benefits?
In addition to reducing and filtering stormwater 
runoff, rain gardens provide many other benefits. 
They provide habitat for wildlife and, with the 
proper selection of plants, increase the number 
and diversity of birds and butterflies for those who 
enjoy watching them. Rain gardens provide an 
attractive and creative alternative to traditional lawn 
landscapes and require less maintenance because 
they do not need to be mowed, fertilized, or watered 
once established. They may also increase property 
values with creative landscaping designs.
Source: https://ag.umass.edu/fact-sheets/rain-
gardens-way-to-improve-water-quality
Rain gardens and water quality
FAC T SHEET
How can a rain garden help?
A rain garden looks like a regular perennial garden in 
many ways. It is designed with deep-rooted plants 
that come back year after year; it is pretty to look 
at and it often has lovely flowers, grasses, trees and 
shrubs. So what makes it different from any other 
perennial garden? Rain gardens soak up stormwater 
and keep it from running off into storm drains. 
There are certain qualities that make a rain garden 
unique:
• Rain gardens have areas where water pools and  
have plants that can tolerate periodic wet feet.
• Rain gardens absorb and filter rain, and reduce 
stormwater runoff.
• Rain gardens are often planted with species 
native to the region, which require less attention 
once they are established. 
• Rain gardens are often located adjacent to hard 
surfaces, such as parking lots and driveways, and 
catch water running off those surfaces.
• Rain gardens mimic the functions of nature’s 
forests and meadows, by soaking up rainwater 
and slowing runoff and flooding.
For more info: 
www.frcog.org
www.greenfield-ma.gov
What’s the problem?
In nature, trees play an important role in soaking 
up rain water and slowing flooding and runoff. 
In populated settings where there are more 
impermeable surfaces (think roads, sidewalks, 
driveways and rooftops) and fewer trees, stormwater 
runs off onto paved surfaces and takes with it 
pollutants such as road salt, pet waste, yard 
chemicals, and much more. This runoff flows into 
storm drains and on into our streams and rivers.
What are other benefits of trees?
• Trees are cool! Did you know the cooling effect of a 
young healthy tree is about the same as ten room-
sized air conditioners operating 20 hours per day?
• How about a boost to your property value? Studies 
show that having mature trees in front of your home 
increases its value - often as much as 10% to 20%.
• Want to go for a walk? Tree-lined streets encourage 
people to walk in their communities - and to walk 
further than they otherwise would! 
• Trees are good for business! In retail/commercial 
areas or streets with trees, shoppers spend more 
time and money and come back more often 
compared with areas or streets without trees.
• Trees are a breath of fresh air! Trees improve air 
quality by absorbing pollutants from the air in their 
leaves and bark.    
• Are you stressed out? There is a proven link 
between mental health and wellbeing and the 
presence of trees and green spaces.
Trees and water quality
FAC T SHEET
How can planting trees help?
Trees are valued for their beauty and many 
other benefits they provide to our yards and 
neighborhoods. Additionally, trees are increasingly 
recognized for their importance in managing runoff 
from stormwater. The leaves of trees help reduce 
erosion caused by falling rain. Tree leaves also 
provide surface area where rain water lands and can 
evaporate. Tree roots take up water and help create 
conditions in the soil that promote infiltration. 
All these stormwater benefits decrease water 
pollution and decrease the costs to muncipalities for 
stormwater treatement 
Plant your own tree today, or 
request a free tree for your front 
yard or tree belt in Greenfield:
janineg@greenfield-ma.gov 
OR 413-772-1528 x 6106
Availability of free trees dependent 
on funding. If not available, your 
name will be added to a waiting list.
For more info: 
www.frcog.org
www.greenfield-ma.gov
What’s the problem?
Scooping your pooch’s poop isn’t just a nice thing to 
do for those walking behind you; it is also the healthy 
and environmentally sound thing to do. Pet waste 
can be a source of water pollution. When pet waste is 
not properly disposed of, it can be carried by rain or 
melting snow runoff into storm drains. Storm drains 
in  our streets and neighborhoods usually flow directly 
into our streams and rivers. 
Animal waste can become a source of harmful 
bacteria and nutrients in water. Just as we don’t want 
human sewage in our water, it is important to prevent 
pet waste from being carried into our streams and 
rivers.
What are other water pollutants?
Dog waste is only one of many pollutants from our 
neighborhoods that can be washed into storm drains 
by rain water. Lawn fertilizers, motor oil, driveway 
sand and salt, and soapy water from washing cars in 
driveways commonly end up in streams and rivers.
Tell friends and neighbors about the effect of animal 
waste on the environment and our health. Encourage 
them to clean up after their pets and to dispose of the 
pet waste properly!
Pet waste & water quality
FAC T SHEET
Here’s what you can do:
• Carry plastic bags with you when you walk your 
dog. Re-using a plastic newspaper or grocery bag 
works well. Or, carry a pet waste scooper.
• Use the bag like a glove and pick up the pet waste, 
turn the bag inside out around the waste, seal 
the bag, and dispose of it in a trash can. Or flush      
un-bagged pet waste down the toilet.
• Don’t place the bagged or un-bagged pet waste in 
a storm drain, as storm drains flow directly to our 
rivers and streams.
• If you have a large yard, you may bury un-bagged 
pet waste in a hole at least 5 inches deep and 
away from vegetable gardens and waterways. 
For more info: 
www.frcog.org
www.greenfield-ma.gov
What’s the problem?
Even small amounts of motor oil, antifreeze, paint, and other 
household hazardous waste can pollute streams and rivers, 
if not properly disposed of. According to Greenfield’s DPW, 
first consider using up the product according to package 
directions, or giving it away to someone who will. Read 
the product label to determine if the product is considered 
hazardous, thus requiring special handling. Look for warnings 
and words like caustic, toxic, corrosive, danger and “keep 
out of reach of children.” For unwanted products requiring 
special disposal, visit the following links:
Disposal of Household Hazardous Materials
FAC T SHEET
Greenfeild DPW’s Transfer Station
http://greenfield-ma.gov/p/280/Recycling--Solid-Waste--Transfer-Station
413-772-1528 or janineg@greenfield-ma.gov
In Greenfield:
Franklin County Solid Waste Management District (FCSWMG)
http://www.franklincountywastedistrict.org/hazardouswaste.html
(413) 772-2438 or amy@franklincountywastedistrict.org
In other Franklin County towns:
Tips from FCSWMG’s Website on Safely Transporting your Household Hazardous Waste
• Keep product in its original container. If in a different container, label it. Make sure lids are secure. 
• Place containers in a plastic bin or box with a lid, and keep them from tipping or leaking. 
• Keep waste out of the passenger compartment of your vehicle and away from children and pets. If 
transporting waste in a truck, secure the load with ties to prevent the load from shifting. 
• Do not mix different types of waste in the same containers. 
For more info: 
www.frcog.org
www.greenfield-ma.gov
Connect the drops!
When it ’s raining,
POLLUTION from our
homes, yards, cars, and streets gets washed into 
our streams and rivers by stormwater. You can 
make a difference by decreasing or eliminating 
chemical use and by disposing of materials carefully. 
Act for cleaner rivers!
TRASH
GREASE
PESTICIDES
M OTO R  O I L
CAR CLEANING PRODUCTS
PAINTFERTILIZERSOLVENTS
HOUSEHOLD CLEANSERS
PET WASTE S O I LLEAVESG R A S S  C L I P P I N G S
INDUSTRIAL BYPRODUCTS
ROAD SALT
A N T I F R E E Z E
SEDIMENT CIGARETTES
NITROGEN
H E A V Y  M E T A L S
H E R B I C I D E S
MERCURY
WOOD ASH
For more info: 
www.frcog.org
www.greenfield-ma.gov
There are nearly 
2,000 
licensed dogs
in Greenfield
1,500 lbs
of waste per day!
They deposit about
That’s about 275 TONS 
per year!
Your action 
    makes
    a difference
Dog waste can break down 
and wash into our storm 
drains and rivers
Besides being smelly and 
unpleasant to step in, dog 
waste can pollute our 
water and can pose 
a human health 
hazard.
Scoop it.
      Bag  i t .
          Trash it.
Scooping 
your dog’s 
poop helps 
keep our 
rivers cleaner
For more info: 
www.frcog.org
www.greenfield-ma.gov
TAKE THE GREENFIELD 
Greenscape Challenge!
     b e c a u s e  c l e a n e r 
s t r e a m s  &   r i v e r s 
b e g i n  a t  h o m e 
natural lawn care | rain gardens | trees and more
www.surveymonkey.com/r/GreenscapeChallenge
For more info: 
www.frcog.org
www.greenfield-ma.gov
The goal of the Greenscape Challenge is to 
provide Greenfield residents and others with 
clear steps they can take with their lawns, 
gardens and other outdoor spaces to improve 
the water quality of our streams and rivers, and 
the environment in general. 
Together, our collective impact can be great!
What is Greenscape Challenge?
For questions or more information, contact Mary Chicoine 
at maryc@frcog.org or 413 774 3167  x 131
Enjoy making changes in your yard, garden or other outdoor spaces - and contributing     
to improved water quality in our streams and rivers.
                    online at www.surveymonkey.com/r/GreenscapeChallenge
or pick up a Challenge form at the Town Hall’s Service Center, 1st Floor 
or at the Greenfield Planning Office at 114 Main Street 
Take t
he 
Chall
enge!
FREE 
Rain Garden Mini-Workshops & Planting 
July 25, 2015, 9am-noon 
Workshops start every hour on the hour beginning at 9:00am 
Girls Club of Greenfield, 35 Pierce St 
Parking available in the lot or on the street 
 
Join resilient landscape planner John Lepore of Future Lands Designs to 
*Learn about designing and installing a rain garden 
*Be a part of the planting 
*Understand the benefits: 
clean rivers, replenished ground water, & pollinator habitat  
 
Organized by 
Greening Greenfield  Future Lands Designs 
With support from 
MassLIFT-AmeriCorps  
Franklin Regional Council of Governments 
Massachusetts Environmental Trust 
 
-MORE- 
 
After months of searching and planning, the Girls Club of Greenfield will be home to the town’s 
next rain garden. The rain garden will become a focal point for reducing and filtering 
stormwater runoff from the building, attracting native pollinators, and educating both kids and 
the public about the importance of soaking up the rain to keep our rivers clean.  
 
“We are thrilled that this rain garden will be built at the Girls Club,” said Nadine Benzaia, 
Executive Director of the Girls Club of Greenfield. “We look forward to having our classrooms 
help maintain the garden and having our children learn by doing. This will enable them to learn 
about the importance of soaking up the rain and offering bees and butterflies a place where 
they can find the food they need – and sharing what we all learn with others in the 
community.”  
 
“The future health of our landscapes rests in how well we, as mentors, prepare children for 
uncertain changes,” says John Lepore, of Future Lands Designs. “A rain garden is one of many 
unique opportunities to engage them in the resilient landscape design. By re-thinking our ideas 
of how we scientifically incorporate natural systems into our treatment of urbanized 
landscapes, we offer hope for their success.” 
 
The rain garden represents real community collaboration that involves the Girls Club of 
Greenfield, funding from FRCOG and Greening Greenfield, project coordination by an 
AmeriCorps member, and technical support from Future Lands Design. The Massachusetts 
Environmental Trust’s “Preserve the Trust” license plate program is providing partial funding for 
the rain garden project. Preserve the Trust license plates can be purchased from the Registry of 
Motor Vehicles. The project helps Greening Greenfield’s goal of building a more sustainable 
Greenfield so future generations can enjoy life in our beautiful, abundant valley.  
 
For more information and to volunteer please contact Shannon at 978-248-2055x28 or 
outreach_americorps@mountgrace.org. There is no need to pre-register for the workshops. 
 
#  #  #  # 
Context
Sections & Grades
Rain 
Garden
255 100
feet
15 ft 
20 ft 
5 ft 
5 ft 
5 ft 
19.5 ft 
570 sq ft
105 sq ft
5% Grade
30% Grade
 1” rain X (105 sq ft + 570 sq ft ) =   56 cu ft or 420 gallons 
That’s equal to flushing the toilet 262 times! 
The rain garden’s 30% Grade area is an inverted pyrimid with 
an area of 
(1.3 ft X 12 ft X 13 ft) / 3 = 67.6 cu ft, 
 so it will clean 507 gallons of runoff. 
With an annual rainfall of 50”, that’s over 25,000 gallons/year! 
Rain Garden Math
Dimensions
Girls Club of Greenfield
35 Pierce St.
Greenfield, MA 01301
Sheet 1/2
August 18, 2015
Rain Garden
SpecificationS
John Lepore, Principal
Construction Plan
413.512.0644 | ask@future-lands.com
resilient landscape planning & design
Using Low Impact 
Development Techniques to 
Manage Stormwater Runoff 
in Greenfield 
Project Partners:  
The Franklin Regional Council of Governments 
The Town of Greenfield 
Greening Greenfield 
 
Project funded by the Town of Greenfield,  HUD-CDBG Program, MA DEP 
s319 Nonpoint  Source Pollution Grants Program, the Massachusetts 
Environmental Trust and Greening Greenfield 
Project Background 
 The Problem: 
 Stormwater Runoff 
 Single largest source of 
pollution in our rivers, 
streams and lakes.  
 The Solution: 
Low Impact  Development 
Techniques 
What is LID? 
 Low Impact Development 
(LID) is a group of land 
use development and 
stormwater Best 
Management Practices 
(BMPs)  that treat 
stormwater on site using 
small-scale features and 
native vegetation. 
 These techniques are also 
called Green 
Infrastructure. 
 
 LID can be used to 
replace or enhance 
traditional “pipe & pond” 
stormwater management 
systems – “gray 
infrastructure”. 
 
LID Stormwater Best Management 
Practices (BMPs) 
Tree Box Filters   
Curbless Parking Lots  
Green Roofs  
Pervious Pavement 
Permeable Pavement 
Infiltration Trench 
 
Swales  
Rain Gardens  
Tree Box Filters   
LID BMPs 
Narrow streets 
Benefits of LID 
 Improves Water Quality 
 Reduces Flooding 
 Can Lower Construction Costs 
 
 The downtown Greenfield area has roughly 
210 acres of directly connected impervious 
area that drains to the Green River.  
Project Background 
Scope of Work 
 Retrofit the Chapman/Davis parking lot and 
Olive Street with LID 
 Work with Greenfield Planning Department 
and DPW to identify opportunities for 
incorporating LID into regulations/policies 
 Public Education & Outreach 
 Install 2 demonstration rain gardens 
 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
Chapman/Davis Parking Lot 
 
Chapman/Davis Parking Lot 
Olive Street BMPs 
 
 
Olive Street BMPs 
Olive Street BMPs 
Olive Street BMPs 
Olive Street BMPs 
Lessons Learned 
 Design 
 Professional advice/assistance is helpful 
 Plant density & type; location 
 Site conditions/constraints 
 Drainage during different storm events – treating 
the “first flush” or ½” to 1” of rain 
 Maintenance 
 Contractor warranty 
 Watering/Weeding 
 Fall/Spring clean-ups 
 Volunteers 
Greenfield LID Working Group 
Wednesday, February 10, 2016 
2:00 – 3:30 p.m. 
Meeting Agenda 
 
1. 2:00 – 2:05 p.m. – Introductions and overview of the grant and work 
already completed 
 
2. 2:05 – 2:15 p.m. - Presentation of basic principles of Low Impact 
Development (LID) and its importance for Greenfield 
 
3. 2:15 – 2:25 p.m. – Review of recent planning documents for LID-related 
recommendations and actions 
 
4. 2:25 – 2:35 p.m. – Discussion of the Town’s stormwater concerns and issues 
 
5. 2:35 – 3:25 p.m. – Discussion of current land use regulations and options 
for further integrating LID into new development and redevelopment 
 
6. 3:25 – 3:30 p.m. – Determine next meeting date and adjourn meeting 

Greenfield LID Working Group 
Review of Land Use Regulations for 
LID Integration 
2/10/2016 Meeting 
1 
Meeting Agenda 
• Overview of the grant and work completed so far 
• Presentation of basic principles of LID and why it is important 
for Greenfield 
• Review of recent planning documents for LID-related 
recommendations/actions 
• Discussion of the Town’s stormwater concerns and issues 
• Discussion of current land use regulations and options for 
further integrating LID into new development and 
redevelopment 
2 
2/10/2016 DRAFT for discussion purposes only 
Grant Background and Main Tasks 
• The high water quality of the Green River is degraded by polluted stormwater runoff from 
downtown Greenfield – bacteria, sediment and nutrients.  
• This project is envisioned as the first of many to use innovative stormwater management structures 
to reduce urban stormwater runoff to the Green River, an important tributary to the Deerfield 
River.   
• Funding for the project has come from several sources:  the Town of Greenfield, MassDEP 319 grant 
program, Mass Environmental Trust, Greening Greenfield, and many hours of volunteer work. 
• Project tasks include:  
– retrofitting a 2 acre parking lot with LID structures 
– installing LID structures along Olive Street 
– design and installation of 2 rain gardens 
– implementing a public education and outreach campaign 
– working with local officials to identify opportunities to incorporate LID into town regulations 
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2/10/2016 DRAFT for discussion purposes only 
Introduction to Low Impact Development (LID) 
• Stormwater runoff from agricultural lands, roads, lawns, and other surfaces 
is now the most common source of water pollution in the U.S.  
• Existing stormwater infrastructure is aging, expensive to maintain, and 
inadequate to handle heavier rainfalls our region is experiencing due to 
climate change.  
• A low impact development (LID) approach: 
– works with the natural features of a site 
– reduces impervious surfaces like roads and parking lots 
– uses smaller, decentralized stormwater management techniques, keeping 
stormwater runoff close to where it falls and reducing the amount of pollutants 
it can pick up from lawns and road-ways.  
4 
2/10/2016 DRAFT for discussion purposes only 
Importance to Greenfield 
Downtown area (from CSLD 2012 study): 
• Stormwater is discharged directly into the Green River 
or one of its tributaries, potentially washing pollutants 
such as salt, oil, hydrocarbons and heavy metals from 
the road into the river. 
• Impervious surfaces cover approximately 25 acres of 
the 29-acre downtown area. In a one-inch, one-hour 
storm, about 680,000 gallons of water run off the site 
and into the Green River.  
• The urban heat island effect increases air temperatures 
and the temperature of stormwater runoff entering the 
river systems, negatively impacting fish and other 
wildlife. 
Polluted stormwater runoff 
on Bank Row 
5 
2/10/2016 DRAFT for discussion purposes only 
Importance to Greenfield 
Outside of downtown new development can result in: 
• Loss of natural resources and habitat 
• Loss of groundwater recharge 
• Increased flooding and erosion 
• Runoff from lawns and roads can contain fertilizers, 
herbicides, pesticides, and other pollutants 
• Large lawn areas require excessive water use 
6 
2/10/2016 DRAFT for discussion purposes only 
Summary of Greenfield Plans for LID Elements 
• Revise zoning to encourage greater infill and use of existing 
buildings and lots in developed areas of town; preserve farmland 
and forests in less developed parts of town. 
• Increase tree cover to reduce the urban heat island effect and to 
improve the pedestrian and bicycling environment in town. 
• Reduce impervious surfaces through redesign of existing parking 
and streetscapes and revising parking requirements and road 
design standards for municipal and private 
development/redevelopment. 
• Incorporate green infrastructure into municipal and private 
redevelopment/ development projects and road and parking lot 
projects to improve water quality and resilience to climate change. 
• Encourage rain gardens and reduction of impervious surfaces on 
private property.  
Documents reviewed: 
Greenfield Regulatory Assessment 
for Healthy Community Design 
(2015) 
Sustainable Greenfield Master Plan 
(2014) 
Town of Greenfield Baseline Tree 
Inventory (2014) 
Streetscape Enhancement and 
Ecological Parking Lot Design 
(2012) 
Greenfield Open Space and 
Recreation Plan (2012) 
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2/10/2016 DRAFT for discussion purposes only 
Options for Incorporating LID into 
Development/Redevelopment Projects 
• Integrate into Subdivision Regulations and 
Zoning Ordinance 
• Integrate into Stormwater Ordinance 
• Develop a guidance manual for private and 
Town projects, reference in Stormwater 
Ordinance and land use regulations 
8 
2/10/2016 DRAFT for discussion purposes only 
Regulations Reviewed 
• Chapter 880 Subdivision of Land 
• Chapter 200 Zoning Ordinance 
• Chapter 695 Stormwater System 
• Chapter 195 Wetlands Protection 
9 
2/10/2016 DRAFT for discussion purposes only 
Resources Consulted 
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2/10/2016 DRAFT for discussion purposes only 
Chapter 880 Subdivision of Land 
• Addresses road design, utilities, 
stormwater drainage, and other features 
of a new development when land is being 
divided into two or more parcels. 
• Determines what the public realm will 
look like – “Subdivision regulations tell a 
story…about what a substantial part of 
your town is going to look like someday.” 
• Adopted by the Planning Board 
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2/10/2016 DRAFT for discussion purposes only 
Preliminary Subdivision Recommendations 
• Add references to Chapter 195 Wetlands 
Protection of the Greenfield Code 
• Add an alternative plan review for preliminary 
plans that do not show an open space/cluster 
design in the Rural or Suburban Residential 
Districts (see Zoning recommendations also) 
• Include LID definition and/or section, and 
reference LID throughout when mentioning 
drainage/stormwater 
• Consider applying the Environmental Assessment 
to any developments over 10 units (currently only 
applies to developments over 10 units within 
1,000 ft. of a perennial river or stream) 
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2/10/2016 DRAFT for discussion purposes only 
Preliminary Subdivision Recommendations - Streets 
• Focus on reducing impervious surfaces – 
narrower paved widths, smaller cul-de-sacs, 
more design flexibility to minimize cut and 
fill 
• Additional benefits - slower vehicle design 
speeds, safer pedestrian environment 
• Encourage LID features in cul-de-sac islands 
• Where curbs are required, allow perforated 
or invisible curbs to allow runoff to enter 
roadside swales, bioretention, or other 
stormwater management features 
13 
2/10/2016 DRAFT for discussion purposes only 
Preliminary Subdivision Recommendations – Trees, 
Grass Plot and Sidewalks 
• Require grass plot between sidewalk and road (minimum 6 feet) 
• Allow sidewalks to meander to protect natural features; allow a 
multi-use path in lieu of one sidewalk either in ROW or in 
separate easement 
• Encourage LID techniques within grass plots 
• Require street trees on both sides of subdivision streets, 
planted in the grass plot or within 5 ft. of the ROW 
• Retained trees can count toward tree requirement 
• Remove restriction on trees planted in the grass plot 
• Add size and planting requirements for trees; require diversity 
of species; must survive one year after planting before release 
of performance guarantee 
14 
2/10/2015 DRAFT for discussion purposes only 
Greenfield Subdivision Examples 
15 
2/10/2016 DRAFT for discussion purposes only 
Chapter 200 Zoning 
• Zoning determines the uses, dimensions and sometimes design within 
different areas (districts) of town 
• Amendments require a two-thirds vote of Town Council 
• Purpose of zoning includes but is not limited to:  
– To facilitate the adequate provision of transportation, water, water supply, 
drainage, sewerage, schools, parks, open space and other public 
requirements; 
– To conserve the value of land and buildings, including the conservation of 
natural resources and the prevention of blight and pollution of the 
environment; 
– To encourage the most appropriate use of land throughout the city or town, 
including consideration of the recommendations of the master plan 
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2/10/2016 DRAFT for discussion purposes only 
Preliminary Zoning Recommendations – Open 
Space/Cluster Developments 
• Remove prohibition of OS/CD in the Water Supply 
Protection District 
• Remove requirement that applicants show the 
potential for groundwater pollution is no greater 
than would be expected for a conventional 
development 
• Revise OS/CD or adopt Natural Resource Protection 
Zoning as only by-right development option in the 
Rural Residential and Suburban Residential districts 
– require higher % of conserved open space; utilize 
conservation analysis process; deviations would 
require a Special Permit 
17 
2/10/2016 DRAFT for discussion purposes only 
Preliminary Zoning Recommendations - Parking 
• PVPC parking recommendations: incentivize reduced 
parking; fee-in-lieu parking program; establish parking 
maximums in downtown; etc. 
• Allow permeable paving for parking stalls and overflow 
parking areas (currently allow grass for overflow) 
• Encourage LID techniques in perimeter and internal 
landscaping 
• Require more shade trees (every 30 ft. instead of 40 ft. in 
buffer areas) and a higher percent of internal landscaping 
• Require large expanses of parking to be broken up with 
landscaped islands or medians 
• Require an Operations & Maintenance Plan for 
stormwater management features 
18 
2/10/2016 DRAFT for discussion purposes only 
Preliminary Zoning Recommendations – Driveways and 
Entrances, Site Plan Review 
• Reduce minimum widths of driveways 
• Allow the use of pervious material for residential driveways – 
porous pavers, paving stones, pervious asphalt, etc. – and the 
use of a “two-track” design 
• Include LID in Approval Guidelines of Site Plan Review 
19 
2/10/2016 DRAFT for discussion purposes only 
Greenfield Zoning and Parking Examples 
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2/10/2016 DRAFT for discussion purposes only 
Chapter 695 Stormwater System 
§695-2.  Purpose. 
The purpose of the City’s stormwater regulations is to ensure 
high water quality standards and address any potential water 
quantity problems associated with development and to:  
• Preserve hydrologic conditions that closely resemble pre-
development conditions. 
• Prevent flooding by managing the peak discharge and 
volume of runoff. 
• Reduce the amount of suspended solids and other 
pollutants in order to maintain water quality. 
 
21 
2/10/2016 DRAFT for discussion purposes only 
Chapter 695 Stormwater System 
• Applies to subdivisions and anyone needing a 
connection permit: 
• No unauthorized person shall uncover; make any 
connections with, or open into; use, alter, disturb; 
introduce a new discharge or increase the volume 
currently discharged to any public way, stormwater 
sewer, or appurtenance thereof, without first obtaining 
a written stormwater connection permit from the 
DPW.   
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2/10/2016 DRAFT for discussion purposes only 
Preliminary Stormwater System 
Recommendations 
• Clarify applicability; establish thresholds for projects not 
connecting to the existing stormwater system 
• Add definitions for LID and Environmentally Sensitive Site 
Design 
• Refer to the Local Wetlands Ordinance in addition to the 
WPA 
• Require projects to comply with the most recent standards 
of the MA Stormwater Management Handbook 
• Add LID as a Design Criteria 
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2/10/2016 DRAFT for discussion purposes only 
Greenfield LID Working Group
Wednesday, March 16, 2016
2:00 – 3:30 p.m.
Meeting Agenda
1. 2:00 – 2:05 p.m. – Introductions
2. 2:05 – 2:45 p.m. – Continue discussion of current land use regulations and
options for further integrating LID into new development and
redevelopment
3. 2:45 – 3:25 p.m. – Discussion of options for integrating LID into Town
projects
4. 3:25 – 3:30 p.m. – Determine next meeting date and adjourn meeting

Greenfield LID Working Group 
Wednesday, May 18, 2016 
2:00 – 3:30 p.m. 
Meeting Agenda 
 
1. 2:00 – 2:10 p.m. – Introductions and discussion of project next steps and 
wrap-up 
 
2. 2:15 – 2:45 p.m. – Continue discussion of options for integrating LID into 
streets and parking regulations 
 
3. 2:45 – 3:00 p.m. – Review examples of LID guidance documents for Town 
and private development projects 
 
4. 3:00 – 3:25 p.m. – Begin discussing revisions to Greenfield’s Stormwater 
Ordinance to better incorporate LID 
 
5. 3:25 – 3:30 p.m. – Determine next meeting date and adjourn meeting 

Greenfield LID Working Group 
Integrating LID into Public Projects 
Discussion 
5/18/2016 Meeting 
LID in Public Projects 
• Streets (plus a few subdivision examples) 
• Parking Lots 
• LID Guidance Manual examples (for public and 
private development) 
• Municipal LID Policy examples 
Street Trees 
• Intercept rain on leaves and branches, delaying and 
reducing peak flows; absorb groundwater through 
roots, increasing runoff storage capacity 
• Shade pavement and buildings, reducing urban heat 
island effect (and costs/emissions associated with 
cooling buildings); also reduce wind speeds 
• Numerous other quality of life benefits – cleaner air, 
increased physical activity, safer streets/traffic 
calming, noise reduction, property values, etc. 
 
 
 
Stormwater Benefits of Street Trees 
Designing Street Trees to Maximize Stormwater Benefits 
Source: Stormwater to Street Trees: Engineering Urban Forests for Stormwater Management. U.S. EPA, 2013 
Some Street Tree Challenges 
• Constrained space within 
existing ROWs 
• Short lifespan of some 
urban trees 
• Harsh urban conditions – 
road salt, foot traffic, snow 
plows, etc. 
• Heaving of sidewalks and 
pavement 
• Utility placement (above 
ground and underground) Creating a “bridge” under a sidewalk next to a narrow 
tree strip using structural soil. 
Source: CU Structural Soil: A comprehensive Guide. Urban Horticultural 
Institute, Cornell University, 2015 
Underground Utilities – Existing ROWs 
Greenfield 
• Water and sewer located under the 
pavement 
• Electric and telecomm mostly above 
ground 
• Gas under pavement, sidewalk, or grass 
strip 
• Current standard is to place gas and 
electric/telecomm. under sidewalk; DPW 
changing standard location to grass strip 
• Utilities need an excavation permit from 
the DPW to do work within the public 
ROW on underground utilities; must 
restore the roadway or sidewalk at their 
own expense 
Other MA communities (responses from 
planners, tree wardens, National Grid, 
and town engineer) 
• Location of gas and electric and 
telecomm. (when underground) is a mix 
of under the pavement, sidewalk, grass 
strip, and outside edge of ROW next to 
private property 
• Utilities required to get permit and repair 
pavement/ sidewalks when doing work 
• Coordinate utility work when other 
roadwork is scheduled 
• Difficult to locate trees and utilities 
together in the grass strip – roots 
interfere with infrastructure, utility work 
damages roots 
• Communities need to determine 
priorities 
Underground Utilities – New Streets 
(Subdivision Regs) 
• Common to locate in grass strip 
• Other options: under sidewalks, in 
easement running along outside edge 
of ROW, under edge of pavement 
(particularly when doing LID) 
• More flexibility because laying out a 
new road; will depend on ROW width, 
pavement width, and sidewalks 
Greenfield Subdivision Roads – Existing Requirements 
Greenfield Subdivision Roads – Possible Options 
• Simplify to 2 residential-
only options (can have 
separate commercial 
/indust.  and mixed use 
options) 
• Narrower paved roadway 
• Encourage roadside LID 
• Require street trees 
• Residential street: utilities 
under edge of pavement – 
if only one sidewalk, could 
place utilities towards edge 
of grass strip 
• Rural street: assumes no 
gas utility 
Green Streets 
Green Streets 
Downtown Pittsfield street reconstruction 

Olive Street 
Before: 
• Wide paved area 
• Pedestrian and bicycle 
access to transit center 
• No street trees 
After: 
• Less pavement 
• Buffer between pedestrians 
and traffic 
• Trees will shade sidewalk 
and pavement over time = 
improved environment for 
walking and biking 
• Stormwater from sidewalk 
and roadway directed to 
swales 
Parking Lots 
• Require tree planting in perimeter and 
internal landscaping 
• Require trees to be spread out 
internally to provide the most shade 
• Need adequate root space for trees in 
medians and islands 
• Encourage use of bioretention areas 
in landscaping, and pervious 
pavers/porous asphalt in parking stalls 
 
Parking Lots – Use of Structural Soils 
• Provides additional root space under paved surfaces, allowing trees to grow to full size 
• Reduces the size of planting island needed = advantageous for small spaces where loss of 
parking spaces is undesirable 
• Works well with porous asphalt or permeable pavers 
Parking – Greenfield Zoning Regulations 
Suggested Changes 
• Encourage LID stormwater techniques in perimeter and internal 
landscaped areas 
• Change the spacing of shade trees in the street buffer strip 
from every 40 feet on center to every 20 or 30 feet on center 
• In the Central Commercial District, increase the buffer strip to 
the street/sidewalk from 5 feet to 8 feet 
• Require trees be selected from the Approved Tree Species List 
of the Tree Ordinance, and be replaced if they do not survive 
the first year after planting 
• Require long rows of parking (15 spaces or more) be broken up 
with landscaped islands a minimum of 8 feet in width 
• Require landscaped median divider strips for rows with 40+ 
spaces; require at least one sidewalk within a divider strip in 
the parking lot 
photos\Market Basket 
Guidance Documents 
• For private and public 
development projects 
• Provide examples of 
desired LID techniques 
• Provide links to 
resources for design 
and construction 
• Address operation and 
maintenance 
Existing Resources 
Maintenance 

N:\A_NAMES\ALYSSA\Millers River\Green 
Streets\Portland_OR_Green Streets steward maintenance 
guide.pdf 
 

Greenfield LID Working Group
Wrap Up Meeting
10/12/2016
Wrap-up Meeting
• Review highlights of the project
• Review summary of recommendations
• Field trip
Introduction to Low Impact Development (LID)
• Stormwater runoff from agricultural lands, roads, lawns, and other surfaces
is now the most common source of water pollution in the U.S.
• Existing stormwater infrastructure is aging, expensive to maintain, and
inadequate to handle heavier rainfalls our region is experiencing due to
climate change.
• A low impact development (LID) approach:
– works with the natural features of a site
– reduces impervious surfaces like roads and parking lots
– uses smaller, decentralized stormwater management techniques, keeping
stormwater runoff close to where it falls and reducing the amount of pollutants
it can pick up from lawns and road-ways.
3
Importance to Greenfield – LID can help
reduce/mitigate impacts from development
Downtown area:
• Stormwater is discharged directly into the
Green River or one of its tributaries
• Impervious surfaces create large amounts of
stormwater runoff
• Impacts of urban heat island effect
Outside of downtown:
• Loss of natural resources
• Loss of groundwater recharge
• Increased flooding and erosion
• Pollutants in runoff from lawns
4
Summary of Greenfield Plans for LID Elements
• Revise zoning to encourage greater infill and use of existing
buildings and lots in developed areas of town; preserve farmland
and forests in less developed parts of town.
• Increase tree cover to reduce the urban heat island effect and to
improve the pedestrian and bicycling environment in town.
• Reduce impervious surfaces through redesign of existing parking
and streetscapes and revising parking requirements and road
design standards for municipal and private
development/redevelopment.
• Incorporate green infrastructure into municipal and private
redevelopment/ development projects and road and parking lot
projects to improve water quality and resilience to climate change.
• Encourage rain gardens and reduction of impervious surfaces on
private property.
Documents reviewed:
Greenfield Regulatory Assessment
for Healthy Community Design
(2015)
Sustainable Greenfield Master Plan
(2014)
Town of Greenfield Baseline Tree
Inventory (2014)
Streetscape Enhancement and
Ecological Parking Lot Design
(2012)
Greenfield Open Space and
Recreation Plan (2012)
5
Highlights – Street Trees
Highlights – Utility Placement
7
Highlights – Greenfield Subdivision
Roads
8
Highlights – Zoning and Site Design
9
Highlights - Parking
Highlights - Maintenance
Project Deliverables
• Technical Memo with
Specific Suggested
Changes to Subdivision
Regulations and Zoning
Ordinance
• General suggested
changes to Stormwater
Ordinance
• Guidance document
for developers –
examples and links to
resources
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Greenfield LID Field Trip 
10/12/2016 
Itinerary: 
• Olive Street tree belt 
• Town Hall Parking Lot 
• GCC subdivisions 
• McHard Acres subdivision 
• Greenfield High School 
Olive Street 
Before: 
• Wide paved area 
• Pedestrian and bicycle access to 
transit center 
• No street trees 
After: 
• Less pavement 
• Buffer between pedestrians and 
traffic 
• Trees will shade sidewalk and 
pavement over time = improved 
environment for walking and 
biking 
• Stormwater from sidewalk and 
roadway directed to swales 
Lessons Learned: 
• Steep grades reduce amount of 
time water has to infiltrate 
• Grade of the road is too low, the 
majority of the water bypasses 
the filters 
Town Hall Parking Lot 
• The correct trees, grasses and shrubs where 
selected 
• The mulch selected reduces the chances it floats 
away  
• The system was sized based on the drainage shed 
• Site constrains limited the size of the bio filter 
GCC Subdivisions 
• Comparison of pre and post 
subdivision regulation (1966) 
developments 
• Huntington Circle – condos ~ 1987 
– Pavement width approx. 30 feet 
wide, sidewalk on both sides 
• Duren Drive – early 1960s 
– Pavement width approx. 24 feet, no 
sidewalks 
• Carol Lane/Holland Ave – 1950s/60s 
– Pavement width approx. 22 – 24 
feet, no sidewalks 
• Macklin Avenue – 1990s 
– Pavement width approx. 30 feet, 
sidewalk on both sides, larger lot 
sizes 
 
 
McHard Acres 
 
 
• Newer subdivision, still under 
development 
• Pavement width approx. 30 feet, 
sidewalks on both sides 
• Lot sizes range from just under 
an acre to over 6 acres 
• Brookside Avenue (north) - c. 
1950 subdivision; pavement 
width approx. 24 feet; no 
sidewalks; most lots are under a 
half acre 
• Plantation Circle (south) – c. 
1970’s subdivision; pavement 
width approx. 30 feet; no 
sidewalks; lots average around 
half an acre 
 
 
 
 
 
 
McHard Acres 
Green = Prime 
farmland 
 
Pink line = Town 
water 
Greenfield High School 
• Rain gardens helped meet LEED and MA 
Stormwater Policy requirements 
• Two rain gardens collect and infiltrate runoff from 
the roof 
• South rain garden drains slower; resulted in some 
plantings dying early on; in retrospect may have 
installed an underdrain in this area 
• Details called for hardwood mulch but bark mulch 
was installed, which floats; added stone layer to 
keep mulch from floating 
 
1 
Low Impact Development:  
A Developer’s Guide to Innovative Stormwater  
Management Techniques 
TOWN OF GREENFIELD 
2 
Examples of LID Stormwater Management Techniques 
VEGETATED SWALES AND FILTER STRIPS 
Vegetated swales and filter strips work together to filter out pol-
lutants and treat and store runoff. Swales are vegetated open 
channels that collect runoff from adjacent roadways or parking 
lots and store and treat it. Swales can be used in subdivisions, 
parking lots, and commercial and industrial development. Swales 
work best when combined with a filter strip, which consists of 
grass or close-growing vegetation that intercepts runoff from 
surfaces, slowing it down and filtering out sediment and other 
pollutants.  
Greenfield’s Subdivision  
Regulations encourage the use of 
roadside swales and other LID  
techniques. 
Below graphic credit: MassDOT Separated 
Bike Lane Planning and Design Guide 
Developer’s Guide to Low Impact Development, Town of Greenfield, MA  
SITE PLANNING 
Low Impact Development site planning seeks to minimize the 
amount of stormwater runoff from the development in the first 
place. Basic principles include building on previously disturbed 
sites, reducing impervious surface area (design narrower, short-
er roads and driveways, avoid excessive parking, use permeable 
pavement/porous asphalt, etc.), minimizing tree clearing and 
grading, and maintaining the natural topography of the site by 
minimizing cut and fill. New subdivisions should site homes in the 
least environmentally sensitive areas. 
Greenfield’s Subdivision 
Regulations call for  
narrower roads that   
conform to the existing 
contours of the land. 
Clustering homes in the 
Rural Residential district 
is encouraged, where 
flexible lot sizes are  
allowed in exchange for 
protected open space. 
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Examples of LID Stormwater Management Techniques 
Developer’s Guide to Low Impact Development, Town of Greenfield, MA  
TREES 
Trees in the built landscape offer many environmental and  
quality of life benefits. Trees intercept rain on leaves and branch-
es, delaying and reducing peak flows. They absorb groundwater 
through roots, increasing runoff storage capacity. Trees shade 
pavement and buildings, reducing the urban heat island effect 
and the costs and energy associated with cooling buildings. 
Trees provide numerous other quality of life benefits, including 
cleaner air, traffic calming, noise reduction, and increased  
property values. 
Greenfield’s Subdivision 
Regulations, Zoning 
Ordinance, and Tree 
Ordinance seek to  
minimize the removal 
of mature trees during 
development or  
redevelopment  
projects. 
Graphic credit: Storm-
water to Street Trees: 
Engineering Urban For-
ests for Stormwater 
Management. U.S. EPA, 
2013 
Greenfield’s parking regula-
tions  require a shade tree for 
every ten (10) parking spaces, 
to be distributed throughout 
the parking lot for maximum 
shading. The regulations also 
require shade trees to be 
planted within the perimeter 
landscaped buffer between the 
public right of way and the 
parking area.  
The value of street trees goes 
beyond simple aesthetics. In 
addition to benefits already 
mentioned, neighborhoods 
with mature street trees are  
attractive places to walk, bike, 
and be outside, improving pub-
lic health and helping to build a 
sense of community. Green-
field’s Subdivision Regulations 
encourage street trees to be 
planted within the tree belt. 
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Examples of LID Stormwater Management Techniques 
BIORETENTION / RAIN GARDENS 
Bioretention / rain gardens are planted areas that collect, clean, 
and infiltrate stormwater from roads, parking lots, driveways, 
sidewalks, and roofs. Native plants and trees tolerant of drought 
and intermittent wet conditions, and occasional salt from paved 
surfaces, should be used. In slowly permeable soils a perforated 
underdrain may be installed at the bottom of the excavation to 
prevent ponding. Routine maintenance can be handled by home-
owners or landscaping companies with proper direction. 
A bioretention area 
located  in the tree 
belt can collect 
stormwater runoff 
from the sidewalk 
and street. 
Greenfield’s  
Subdivision Regulations  
encourage the use of 
LID stormwater  
features in new  
Subdivisions. 
Cul-de-sac islands 
offer an opportunity 
for collecting and  
infiltrating storm-
water. Greenfield’s 
Subdivision Regula-
tions require a land-
scaped island for all 
cul-de-sacs. 
Greenfield’s Zoning 
Ordinance 
encourages  
bioretention for 
parking lot medians 
and islands.  
Developer’s Guide to Low Impact Development, Town of Greenfield, MA  
5 
Examples of LID Stormwater Management Techniques 
PERMEABLE PAVEMENT / POROUS ASPHALT / GRASS PAVERS 
Permeable pavement / porous asphalt / grass pavers allow water 
to filter through, recharging groundwater and reducing the 
amount of runoff on a site. Permeable pavement or porous as-
phalt is appropriate for low traffic areas such as parking stalls, 
overflow parking areas, sidewalks and walkways, and residential 
driveways. Maintenance varies depending on the type of pave-
ment, and may include periodic vacuum sweeping, reseeding of 
grass pavers, or refilling joint material. 
Greenfield’s Zoning  
Ordinance encourages 
the use of porous  
asphalt for parking stalls 
and overflow parking 
areas when feasible. 
Developer’s Guide to Low Impact Development, Town of Greenfield, MA  
Paving stones, grass 
pavers, and the use of a 
“two-track” design are 
allowed for residential 
driveways. 
STRUCTURAL SOILS 
Structural soil is a mix of gravel and clay loam soil. The gravel 
provides load bearing support for pavement while also providing 
roughly 20% - 25% void space, which supports tree growth and 
stormwater infiltration. Structural soils can work well in parking 
lots, sidewalks, and plazas, and are particularly effective when 
combined with permeable pavement or porous asphalt. A  
sub-drain may be needed to prevent standing water that could 
suffocate tree roots.  
Greenfield’s parking 
regulations encourage 
the use of structural 
soils in parking lots. 
 
 Graphic credit:  
Nina Bassuk, Urban  
Horticulture Institute,  
Cornell University.  
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Resources 
Town of Greenfield Department of Planning and Development: http://greenfield-ma.gov/p/29/Department-of-Planning--Development 
Find the most recent Zoning Ordinance, Subdivision Regulations, and Town planning documents. 
General Information: 
Franklin Regional Council of Governments (FRCOG) Green Infrastructure webpage: http://frcog.org/program-services/natural-resources-
planning/green-infrastructure-and-low-impact-development/ Includes information on projects and initiatives in Franklin County. 
United States Environmental Protection Agency (EPA) Green Infrastructure website: http://water.epa.gov/infrastructure/
greeninfrastructure/ 
Massachusetts Smart Growth / Smart Energy Toolkit: http://www.mass.gov/envir/smart_growth_toolkit/pages/mod-lid.html 
Design Guides and Specifications: 
Massachusetts Stormwater Handbook: http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-
handbook.html See Volume 2, Chapter 2: Stormwater Best Management Practices for design specifications. 
Massachusetts Clean Water Toolkit: http://prj.geosyntec.com/npsmanual/default.aspx Also known as the Massachusetts Nonpoint Source 
Pollution Management Manual, the Toolkit is an interactive tool that includes information about nonpoint source pollution, a selector tool 
for choosing appropriate best management practices by criteria, and BMP factsheets. 
Massachusetts Watershed Coalition, Community Guide to Growing Greener: http://commonwaters.org/resources/community-guide-to-
growing-greener Describes design and construction practices for stormwater management, erosion and sedimentation control, land-
scape design, and site planning. 
University of New Hampshire (UNH) Stormwater Center: http://www.unh.edu/unhsc/. Includes information on research of stormwater 
technologies, design, workshops, and economic benefits. 
CU-Structural Soil®: A Comprehensive Guide: http://www.hort.cornell.edu/uhi/outreach/pdfs/CU-Structural%20Soil%20-%20A%
20Comprehensive%20Guide.pdf, Nina Bassuk, Urban Horticulture Institute, Cornell University. Provides guidance on the application and 
design specifications of using structural soil. 
FOR DISCUSSION PURPOSES  10/28/2016 
Greenfield LID Project – Subdivision and Zoning Recommendations 1 
GREENFIELD LID PROJECT  
SUGGESTED CHANGES FOR GREENFIELD’S SUBDIVISION REGULATIONS AND ZONING 
ORDINANCE TO INCORPORATE LOW IMPACT DEVELOPMENT 
 
NOTE: Where changes are suggested within existing text, underlined text indicates new 
language, and text with a strikethrough indicates deleted language. 
 
Chapter 880 Subdivision of Land 
§ 880-3.   Definitions 
 Add a definition for Low Impact Development. Examples: 
Low impact development (LID) is an approach to site design and stormwater 
management that seeks to maintain the natural features of a site, reduce impervious 
surfaces like roads and parking lots, and allow stormwater runoff to infiltrate the ground 
close to where it falls by using small, decentralized stormwater management 
techniques. These techniques reduce soil erosion and sedimentation and the amount of 
pollutants that stormwater can pick up from lawns and road-ways, and helps to 
recharge groundwater levels. Examples include, but are not limited to, sensitive site 
design, vegetated swales, rain gardens/bioretention areas, rainwater harvesting, green 
roofs, street trees and the preservation of mature trees and vegetation, and permeable 
or porous pavement. (FRCOG) 
A suite of landscaping and design techniques that attempt to maintain the natural, pre-
developed ability of a site to manage rainfall. LID techniques capture water on site and 
filter it through vegetation so that it soaks into the ground on site. This results in 
utilizing rainwater as a resource. LID protects the natural ability of the site to capture 
precipitation, keep it clean and allow it to recharge the local water table. LID further 
minimizes post-development stormwater runoff rates and volumes, soil erosion and 
sedimentation, stream channel erosion, and non-point source pollution associated with 
stormwater runoff. Examples include, but are not limited to, site design, open channels, 
rain barrels and cisterns, vegetated buffers and swales, rain gardens, and green 
roofs.[…] These formally designed and constructed measures must follow standard 
principles as specified in various resources cited in [these regulations]. (Northampton, 
MA) 
 
FOR DISCUSSION PURPOSES  10/28/2016 
Greenfield LID Project – Subdivision and Zoning Recommendations 2 
§ 880-8.  Preliminary plans for subdivision requiring approval. 
 Add an Alternative Preliminary Plan for Open Space/Cluster Development. (See also 
Zoning Recommendations). Suggested language: 
Alternative Preliminary Plan for Open Space/Cluster Development. Plans for an Open 
Space/Cluster Development are encouraged in the Rural Residential and Suburban 
Residential Zoning Districts. If an applicant is not proposing an Open Space/Cluster 
Development for a subdivision in the Rural Residential Zoning District or in the Suburban 
Residential Zoning District, then the Planning Board may require the applicant to submit 
an alternative Preliminary Plan showing an Open Space/Cluster Development 
subdivision in accordance with the Town of Greenfield Zoning Ordinance.   
 Add LID to Preliminary Plan submission requirements. Suggested language: 
 
(#)  Description and approximate location of proposed LID stormwater management 
techniques. Where LID techniques are not practical due to site constraints or other 
factors, the applicant shall document the reasons why LID was not utilized and 
explain why the proposed stormwater management approach is advantageous.  
 
§ 880-9.  Definitive plans. 
 Add LID language to stormwater management plan submission requirement. Suggested 
language: 
 
(t) Stormwater management plan, including the location of proposed Low Impact 
Development (LID) stormwater management techniques, in compliance with the 
provisions of Chapter 695 of the Greenfield Code.  
 
 Define “mature tree” under subsection B (2) (v), and require identification of trees 
proposed for removal and preservation, and method proposed for protecting trees 
during construction. Suggested language: 
 
(v) Landscaping Plan showing the location of all existing and proposed landscaping.  
Indicate which mature trees over 12 inches in diameter at breast height (dbh) are 
proposed to be removed or preserved, and the tree protection measures for trees to 
be preserved. 
 
 Add references to Chapter 195 Wetlands Protection of the Greenfield Code under E. 
FOR DISCUSSION PURPOSES  10/28/2016 
Greenfield LID Project – Subdivision and Zoning Recommendations 3 
Wetlands Protection Act. Suggested language: 
 
(2) In accordance with Chapter 195, §195-2 of the Greenfield Code, except as permitted 
by the Conservation Commission, no person shall commence to remove, fill, dredge, 
build upon, degrade, discharge into, or otherwise alter the following resource areas: 
any freshwater wetlands, marshes, wet meadows, bogs, swamps, vernal pools, 
springs, banks, reservoirs, lakes, ponds, beaches, and lands under water bodies; 
lands adjoining these resource areas out to a distance of 100 feet, known as the 
buffer zone; rivers, streams, brooks and creeks, whether perennial or intermittent; 
lands adjoining these resource areas out to a distance of 200 feet, known as the 
riverfront area; lands subject to flooding or inundation by groundwater or surface 
water (collectively the “resource areas protected by this ordinance”). Said resource 
areas shall be protected whether or not they border surface waters. 
(3) In order to determine if the proposed subdivision or parts thereof, are subject to the 
provisions of the Wetlands Protection Act or Chapter 195 of the Greenfield Code, 
the Planning Board will submit a copy of the definitive plan to the Conservation 
Commission. The Conservation Commission shall, to the extent practicable, file a 
report with the Planning Board not later than forty-five (45) days after receipt of the 
plan stating that the proposed plans are not subject to the provisions of the 
Wetlands Protection Act and/or Chapter 195 of the Greenfield Code, or the 
Wetlands Protection Act and/or Chapter 195 of the Greenfield Code applies to 
certain designated areas. In the event the plan shall be governed by said Act or 
Ordinance, the Planning Board shall include in its decision for approval a condition 
that the applicant shall obtain approval from the Conservation Commission prior to 
any construction activity in the affected areas. 
 
§ 880-10.  Streets. 
 Define “mature tree.” See above.  
 
 Under subsection A. (1) add: 
 
(i) Amount of impervious surfaces. 
 
 Under subsection A. (2) make the following suggested changes: 
 
(a) Connection with the existing street network; Use of collector streets to avoid traffic 
on streets providing house frontages; 
FOR DISCUSSION PURPOSES  10/28/2016 
Greenfield LID Project – Subdivision and Zoning Recommendations 4 
(e) Use of Low Impact Development (LID) techniques to manage stormwater; 
(f) Safe vehicular, pedestrian and bicycle access and circulation. 
 
 Under subsection B. Design Standards, consider the following changes: 
 
o Modify street types to two (2) residential options, one (1) mixed use, and one (1) 
industrial/commercial classification type. Suggested language: 
 
(1) Industrial/Commercial Street: A street serving only commercial and/or 
industrial uses.   
(2) Mixed-Use Street: A street serving a mix of residential, commercial, and/or 
light industrial uses.  
(3) Residential Street: A street serving 40 or more residential dwelling units. 
(4) Minor Residential Street: A street serving less than 40 residential dwelling 
units. 
 
o Consider revising the street specification table with the below table that reduces 
pavement width, increases flexibility to reduce cut and fill, and reduces the 
design speed of the road to improve safety on residential streets (entire table is 
new): 
 
 Industrial/ 
Commercial 
Mixed Use Residential Minor 
Residential 
Design speed (mph) 25 25 20 20 
Right of Way Width (feet) 70 70 50 50 
Number of moving lanes 2 2 2 2 
Width of lanes (feet) 12 11 11 - 12 10 - 11 
Shoulder width (feet)  
(will depend on truck 
traffic, bike lanes, and/or 
on-street parking) 
 4 - 8 4 - 8 0 0 
Total width of pavement 
(feet) 
32 - 40 30 - 38 22 - 24 20 - 22 
Sidewalk required (a 
multi-use path may be 
substituted for one 
sidewalk) 
One or both 
sides of street, 
determined by 
the Board 
Both sides of 
street 
One or both 
sides of street, 
determined by 
the Board 
None or one 
side of street, 
determined by 
the Board 
Sidewalk minimum width 
(feet) 
5 5 4.5 4.5 
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Tree belt minimum width 
(feet) 
8 8 8 8 
Bicycle facilities 
Bike lanes, 
separated bike 
lanes, or multi-
use path 
Bike lanes, 
separated bike 
lanes, or multi-
use path 
Shared street 
or multi-use 
path 
Shared street 
or multi-use 
path 
Curbing required Yes Yes 
Determined by 
the Board 
Determined by 
the Board 
Curbing Type 
Granite or 
Concrete 
Granite or 
Concrete 
Bituminous 
Concrete 
Bituminous 
Concrete 
Curve at center line – min. 
radius (feet) 
250 185 100 100 
Maximum Grade 6% 6% 9% 9% 
Minimum Grade 1.5% 1.5% 1.5% 1.5% 
Stopping Sight Distance 
(3.5 ft. above pavement) 
(feet) 
200 155 115 115 
Minimum intersection 
angle 
70° 70° 60° 60° 
Minimum street offsets 
(feet) 
200 155 115 115 
Intersection curb radius 
(feet) 
30 - 40 25 - 30 15 - 25 15 - 20 
Maximum length of dead-
end street (feet) 
500 500 500 500 
Minimum cul-de-sac 
property line radius (feet) 
120 120 60 60 
Minimum island radius 
(feet) 
60 60 30 30 
Minimum cul-de-sac drive 
lane width (feet) 
20 20 20 20 
 
 Create a subsection for dead end streets and cul-de-sacs (instead of including this 
information as a note to the street specification table). Suggested changes: 
 
C. Cul-de-sac or dead-end streets. A cul-de-sac or a dead-end street shall be defined as 
a street closed at one (1) end. The length of a cul-de-sac street shall be measured 
along its center line from the street line of the intersecting street to the center of 
the turnaround. Cul-de-sac streets shall not be permitted to connect into another 
cul-de-sac street unless the distance measured along the centerlines from the street 
line of the connecting non cul-de-sac street to the center of the proposed 
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turnaround is not more than eight five hundred (800500) feet. Cul-de-sacs shall 
include a landscaped center island and a one-way drive lane a minimum of 20 feet in 
width. Where site conditions are favorable, cul-de-sac islands shall be designed to 
treat and infiltrate runoff through bioretention. The paved area should be pitched 
allowing the stormwater runoff to flow into the center bioretention area for 
treatment and infiltration. The center bioretention area shall be depressed to allow 
the collection and infiltration of surface runoff. In slowly permeable soils (less than 
0.3 inches/hour) a perforated underdrain may be installed at the bottom of the 
excavation to prevent ponding. 
 
§ 880-12.  Protection of natural features. 
 Consider strengthening the language in this section. Suggested language: 
Due regard shall be shown for all Natural features, such as mature trees, watercourses, 
scenic vistas, locations of historical significance, and similar community assets shall 
bewhich, if preserved.  will add attractiveness and value to the subdivision. To the 
extent feasible, land clearing, alteration of natural topography, removal of topsoil, 
destruction of vegetation, soil compaction, and cut and fill shall be minimized. 
 
§ 880-14.  Environmental assessment. 
 Consider applying the Environmental Assessment to any developments over 10 units. 
 
 Under subsection A. (5), reference the Greenfield local wetland ordinance: 
 
(5) Relationship to the requirements of MGL c. 131, ~~ 40 and 40A (the Wetlands 
Protection Act) and Chapter 195 of the Greenfield Code. 
 
 Under subsection C. (2) add the Conservation Commission to the distribution list of 
boards to review and comment on the assessment. 
 
§ 880-17.  Compliance required. 
 Under subsection A. consider adding the following language: 
A. Street obstructions. The entire area of each street or way shall be cleared of all 
stumps, brush, roots, boulders, like material and all trees not intended for 
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preservation. Trees intended to be preserved shall be protected by suitable boxes, 
fenders, or wells as appropriate. 
 Under subsection H. consider adding the following language to allow for street-side 
bioretention areas and swales: 
 
(3)  Where curbing is required, perforated or invisible curbs (flush with the road) shall be 
allowed in areas where roadside swales, bioretention, or other Low Impact 
Development (LID) stormwater management features are proposed, and shall be 
approved by the Town Engineer before installation.   
 
 Consider adding a requirement to reestablish permeability of soils after construction. 
Suggested language: 
 
I.  Permeability of soils that have been compacted by construction vehicles will be 
reestablished (for example, by rototilling lawn areas prior to seeding, etc.) 
 
§ 880-18.  Roadway material requirements. 
 Under subsection C. consider adding the following: 
 
(4) Low Impact Development (LID) techniques shall comply with the performance 
standards of the most recent version of Massachusetts Department of 
Environmental Protection (DEP) Stormwater Management Standards and 
accompanying Stormwater Management Handbook. 
 
§ 880-21.  Sidewalks/Pathways/Trails. 
 Consider replacing the existing language with the following (Replace whole section): 
 
Sidewalks shall be required on both sides of a proposed Mixed Use Street, and shall be 
required on one or both sides of proposed Industrial/Commercial and Residential 
streets. Sidewalks may be required on one side of Minor Residential streets if deemed 
necessary by the Planning Board.  Sidewalk construction within a roadway layout shall 
conform to Article III - Design Requirements - of these regulations and the Greenfield 
Department of Public Works specifications. 
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Sidewalks shall be separated from the travelled way by a tree belt of varying width but 
at no place (except intersections) to be less than eight feet. Sidewalks may meander as 
necessary to accommodate and protect existing topography, trees, ledge, and other site 
features. Sidewalks must connect with existing sidewalks on adjacent roadways.  
 
A multi-use path within the road right-of-way, or if outside of the right-of-way within an 
easement for the public use, may be authorized by the Planning Board in lieu of one 
sidewalk where sidewalks are required, and for Minor Residential streets. Paths shall be 
a minimum of 8 feet wide for Minor Residential and Residential streets, and 10 feet 
wide for Mixed Use or Industrial/Commercial streets. Paths shall be continuous, with no 
breaks at streams or elsewhere, to allow users safe travel off of the roadbed. Paths shall 
include a secure bed of compacted gravel and be finished with asphalt, crushed stone, 
or gravel, provided drainage is adequate, and shall conform to the requirements of the 
Massachusetts Architectural Access Board and Americans with Disabilities Act 
standards. 
 
§ 880-22.  Utilities. 
 Allow for underground utilities to be placed under the edge of the roadway or in a grass 
strip at the edge of the right-of-way to facilitate roadside swales, bioretention, and 
trees. Remove reference to Greenfield’s Standard Locations for Construction of Streets 
and Appurtances for this section. All water and sewer lines must be located according to 
DPW standards and are addressed in separate sections. Suggested changes: 
 
All gas, telephone, electricity, and cable antenna television, and all other conduits lines 
shall be installed underground beneath the edge of the tree belt or within a grass strip 
along the edge of the right-of-way when space is available, with a minimum cover of 
three feet. When Low Impact Development (LID) stormwater features are proposed in 
the tree belt, utilities may be placed under the roadside edge.   Utilities shall be located 
in accordance with the "Greenfield Standard Locations for Construction of Streets and 
Appurtenances," dated April 6, 1982, unless otherwise approved by the Town Engineer.  
 
§ 880-26.  Stormwater and Drainage. 
 Add LID to this section. Suggested language: 
 
A. Stormwater and Drainage systems shall be constructed in conformity with the 
stormwater specifications in Chapter 695 of the Greenfield Code issued by the 
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Greenfield Department of Public Works and require the submittal of a stormwater 
management plan. Low Impact Development (LID) techniques should be used 
whenever feasible to manage stormwater within the proposed subdivision and shall 
comply with the performance standards of the most recent version of 
Massachusetts Department of Environmental Protection (DEP) Stormwater 
Management Standards and accompanying Stormwater Management Handbook. 
 
§ 880-28.  Grass plots Tree belts and trees. 
 Require shade trees to be planted in the tree belt. Encourage LID in tree belts. 
Suggested language (replace whole section): 
 
A. Tree belts a minimum of eight (8) feet wide shall be provided on each side of the 
roadway. When sidewalks are required, the tree belt shall be between the curb and 
the sidewalk with the trees planted along the center line of the tree belt. Except 
where LID stormwater management features are proposed (see below), the top six 
(6) inches of the grass plot shall consist of good quality loam extending to the right-
of-way, screened, raked, and rolled with lawn grass seed applied in sufficient 
quantity to assure adequate coverage, rolled when the loam is moist. 
B. Stormwater management features utilizing Low Impact Development (LID) 
techniques are encouraged within the tree belt when feasible to infiltrate 
stormwater runoff from the sidewalk and roadway. 
C. No utility poles, transformers, sign or similar items shall be placed within the tree 
belt so as to be less then two (2) feet from the edge of the roadway. 
D. Street shade trees shall be on both sides of subdivision streets in the tree belt when 
possible, or within five (5) feet of the right-of-way. There shall be one tree planted 
an average of every thirty (30) feet of street frontage along each lot and not less 
than two trees per lot. Any mature deciduous shade trees preserved may be applied 
toward this average.  
E. Trees shall be mature deciduous trees or newly planted trees no less than three inch 
(3”) caliper (at a point 6” above the ground) at time of installation. Street trees shall 
be deciduous shade trees listed on the Approved Tree Species List of Chapter 172 of 
the Greenfield Code, and shall be planted in accordance with the current best 
practices utilized by the Town for planting street trees. No more than 35% of any 
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one species shall be used throughout the subdivision. Trees shall be single-stemmed 
with a single, straight leader.  
F. The developer shall install on each lot the street trees specified on the approved 
plans prior to the issuance of the final Certificate of Occupancy. Trees must survive 
one year after planting prior to the release of performance guarantees. 
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Chapter 200 Zoning 
 
§ 200-2.1. Terms and Words 
 Add a definition for Low Impact Development. See Subdivision recommendations. 
 
§ 200-4.14. Water Supply Protection District 
 The Water Supply Protection District requires larger lot sizes for single-family (60,000 
square feet) and two-family (80,000 square feet) homes compared to the underlying 
district. While this may be acceptable for ANR development to reduce overall density 
within the district, subdivisions with such large lot size requirements are not desirable 
for water supply protection. Large lot requirements will result in larger land disturbance, 
longer roads due to larger frontages, and larger lawn areas resulting in increased runoff 
and potential non-point source pollution. Currently Open Space/Cluster Developments 
are prohibited from the district.  
 Recommendation: Allow Open Space/Cluster Developments by-right within the 
watershed district as a preferred method of development. See also recommendations 
for Open Space/Cluster Developments. 
 
§ 200-6.5. Parking requirements 
 Allow for permeable or porous paving for parking stalls and overflow parking areas. 
Encourage the use of structural soils or cells in conjunction with permeable / porous 
paving and surrounding landscaped areas to encourage healthy tree growth. Suggested 
language under Subsection C. Design requirements: 
(10) All parking areas and driveways shall be maintained as follows:  
(a)  A dust free all-weather surface properly drained to dispose of all surface water 
accumulating within the area shall be provided. Where soil conditions allow, 
permeable or porous paving may be used for parking stalls and overflow parking 
areas to infiltrate stormwater.  The use of structural soils or cells are encouraged 
in conjunction with permeable or porous paving and in paved areas surrounding 
landscaped islands, medians, and buffer strips to provide greater route space for 
shade trees. Parking areas not required by this ordinance and which are used 
only occasionally may be maintained in grass; 
 Encourage LID in parking lot landscaping. Suggested language: 
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D. Landscaping. Parking areas shall be screened and landscaped to minimize glare and 
reflection, to provide shading within parking lots, to capture, treat, and infiltrate 
stormwater on-site through Low Impact Development techniques, to provide noise 
buffers, to reduce the visual impact on adjacent residential property and public ways, 
and to prevent headlights from shining onto adjacent property. 
 
 Perimeter landscaping recommendations:  
o Encourage LID techniques in perimeter landscaping 
o Change the spacing of shade trees in the street buffer strip from every 40 feet on 
center to every 20 or 30 feet on center  
o In the Central Commercial District, increase the buffer strip to the street/sidewalk 
from 5 feet to 8 feet to encourage healthy tree growth and minimize future sidewalk 
or pavement upheaval from tree roots 
o Require that trees be selected from the Approved Tree Species List of the Tree 
Ordinance, and be replaced if they do not survive the first year after planting  
o Suggested language: 
 
(1)  Perimeter landscaping:  
 
(b)  Low Impact Development stormwater management features such as swales, 
filter strips, and bioretention areas that capture, treat, and infiltrate runoff from 
the parking area are encouraged and may be located within the 10 foot setback. 
Vegetation planted within stormwater management features will count towards 
the required minimum planting of trees and shrubs. 
 
(cb) All parking areas except those within the Central Commercial (CC) District shall 
be separated from the street line by a ten-foot landscaped buffer strip including 
shade trees (three-inch diametercaliper at a point 6 inches above the ground) 
planted every fortytwenty (4020) feet on center and shrubs at least three (3) 
feet in height upon maturity. Visibility at ingress and egress shall not be impaired 
and shall have a triangle of clear sight as defined in ~ 200-2.1B. 
 
(dc) Parking Areas within the Central Commercial (CC) District 
 
ii.  Low Impact Development stormwater management features such as swales, 
filter strips, and bioretention areas that capture, treat, and infiltrate runoff 
from the parking area are encouraged and may be located  within the 5 foot 
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setback. Vegetation planted within stormwater management features will 
count towards the required minimum planting of trees and shrubs. 
 
iiiii. All parking areas within the Central Commercial (CC) District shall be 
separated from the street line by an five eight-foot landscaped buffer strip 
including shade trees (three-inch diametercaliper at a point 6 inches above 
the ground) planted every fortytwenty (4020) feet on center and shrubs not 
to exceed three (3) feet in height upon maturity. Curbing and/or wheel stops 
shall be required. Visibility at ingress and egress shall not be impaired and 
shall have a triangle of clear sight as defined in ~ 200-2.1B. 
 
(e)  To the maximum extent possible, trees and other plant materials should be 
native species. All trees must be listed on the Approved Tree Species List of 
Chapter 172 of the Greenfield Code. Shrubs, ground covers and perennials used 
below shade trees within parking lots should be of species able to withstand the 
harsh conditions and runoff of a parking lot. Any trees and shrubs that do not 
survive one year after planting shall be replaced in accordance with the 
requirements of this ordinance.  
 
 Internal landscaping recommendations: 
o Encourage LID techniques in internal landscaping 
o Require long rows of parking (15 spaces or more) be broken up with landscaped 
islands a minimum of 8 feet in width  
o Require landscaped median divider strips for rows with 40+ spaces; require at least 
one sidewalk within a divider strip in the parking lot 
o Suggested language: 
(2)  Internal landscaping: All parking lots shall have internal landscaping as follows:  
(a)  Seven (7) to twenty (20) parking spaces shall have a minimum of five percent 
(5%) planted lot area;  
(b)  Greater than twenty (20) parking spaces shall have a minimum of ten percent 
(10%) planted lot area;  
(c)  One (1) shade tree (at least three-inch diameter caliper at a point 6 inches above 
the ground evergreen or deciduous) shall be planted for every ten (10) parking 
spaces. All trees must be listed on the Approved Tree Species List of Chapter 172 
of the Greenfield Code. Large canopy trees are preferred for internal landscaping 
FOR DISCUSSION PURPOSES  10/28/2016 
Greenfield LID Project – Subdivision and Zoning Recommendations 14 
to provide maximum shading. Preservation of existing trees is desirable and may 
be substituted for planted trees.  
(d) Parking lots with distinct parking areas may be treated as separate parking lots if 
separated by at least eight (8)five (5) feet in width of planted landscaped area. 
Internal landscaping shall be distributed throughout the lot for maximum 
shading and aesthetic improvement.  
(e)  Landscaped islands a minimum of eight (8) feet in width shall be used at the end 
of parking rows, and to break up rows of parking with 15 or more parking spaces 
in single or double bays. Each island shall incorporate at least one (1) shade tree, 
and should include LID stormwater management features to treat and infiltrate 
runoff from the parking lot when feasible. 
(f)  Landscaped median divider strips a minimum of eight (8) feet in width may be 
used in lieu of mid-row islands. Divider strips shall incorporate shade trees 
planted every twenty (20) feet on center, and should include LID stormwater 
management features to treat and infiltrate runoff from the parking lot when 
feasible. If a sidewalk is proposed within the strip, the sidewalk may be placed in 
the center of the strip or to one side, and shall connect to public sidewalks, if 
applicable. The divider strip shall be increased in width by no less than four (4) 
feet to accommodate the sidewalk. Divider strips shall be capped on each end 
with a landscaped island meeting the requirements of §200-6.5D(2)(e) above.  
(g)  In parking lots with double-loaded parking rows exceeding forty (40) spaces, 
landscaped median divider strips a minimum of eight (8) feet in width shall be 
required every two (2) or fewer rows. Landscaped dividers shall be placed 
between double loaded rows of parking running the entire length of the rows 
and landscaped with plantings and shade trees planted every twenty (20) feet on 
center. LID stormwater management features to treat and infiltrate runoff from 
the parking lot should be incorporated when feasible. A sidewalk shall be 
provided in at least one landscaped median divider strip to create a pedestrian 
route from the parking lot to the building entrance. The sidewalk may be placed 
in the center of the strip or to one side, and shall connect to public sidewalks if 
applicable. The divider strip shall be increased in width by no less than four (4) 
feet to accommodate the sidewalk. 
(e)  To the maximum extent possible, trees and other plant materials shall be native 
species. Shrubs, ground covers and perennials used below shade trees within 
parking lots should be of species able to withstand the harsh conditions and 
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runoff of a parking lot. Any trees and shrubs that do not survive one year after 
planting shall be replaced in accordance with the requirements of this ordinance. 
 Require a stormwater management and maintenance plan for parking areas. Suggested 
language: 
 
(3)  Stormwater Management Inspection and Maintenance Plan: An Inspection and 
Maintenance Plan for parking lot stormwater management features shall be 
submitted to the Planning Board that conforms to the standards for Inspection and 
Maintenance Plans detailed in Chapter 695 §9 of the Greenfield Code.  
 
§ 200-6.11. Driveways and entrances. 
 Allow the use of pervious material for residential driveways – porous pavers, paving 
stones, porous asphalt, etc. – and the use of a “two-track” design. 
 
§ 200-7.1. Open Space/Cluster Developments (OS/CD) 
 Remove the prohibition of OS/CD in the Water Supply Protection District 
 Remove the requirement that applicants show the potential for groundwater pollution 
is no greater than would be expected for a conventional development. By design an 
OS/CD should have fewer impacts than a conventional subdivision. 
 Revise OS/CD or consider adopting Natural Resource Protection Zoning (NRPZ) as the 
only by-right development option in the Rural Residential and Suburban Residential 
districts. Deviations would require a Special Permit. Require a higher percentage of 
conserved open space (at least 60%). Utilize a conservation analysis process that 
identifies priorities for protection, and allow for flexibility in dimensional requirements. 
The current OS/CD bylaw could remain as an option for the Urban Residential district. 
For more information, see the model Open Space Design / Natural Resource Protection 
Zoning bylaw at http://www.mass.gov/envir/smart_growth_toolkit/pages/SG-bylaws-
osrd.html  
 
§ 200-8.3. Special permits. 
 Reference the local wetlands ordinance in Section F. Criteria for Approval. Suggested 
language: 
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(4)  The proposed project shall not increase erosion, flooding, or sedimentation either 
on-site or on neighboring properties and shall be consistent with the Massachusetts 
Wetlands Protection Act (MGL c. 131, ~ 40) and Chapter 195 of the Greenfield Code; 
 
§ 200-8.4. Site plan review and approval. 
 Add LID to Section E. Approval guidelines. Suggested language: 
 
(7)  Provisions for surface runoff and drainage which protects the site and 
adjacent properties from erosion, maximizes groundwater recharge through 
Low Impact Development (LID) stormwater techniques, and prevents the 
collection of surface runoff on paved surfaces which may obstruct pedestrian 
or vehicular flow; 
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Chapter 695 Stormwater System 
 Establish thresholds for projects not connecting to the existing stormwater system, such 
as amount of land to be disturbed (e.g. over one acre). 
 Add definitions for LID and Environmentally Sensitive Site Design (see the 
Massachusetts Stormwater Management Handbook Volume 1, Chapter 1) 
 Refer to the Local Wetlands Ordinance in addition to the WPA 
 Require projects to comply with the most recent standards of the MA Stormwater 
Management Handbook 
 Add LID as a Design Criteria 
 
 
 
